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INTRODUCTORY. 


It is proposed to issue, in connection with the 
newly-created Imperial Department of Agriculture in 
the West Indies, an occasional publication conbiining 
notes of the operations of the Department and infor- 
mation respecting the best means ft)r improving th(‘ 
cultivation and preparation of tropical produce. 

The West India Iloyal Commissioners recognize<l 
“ that communication between these (.'Olonies is difficult 
and with the outside world it is both tedious and 
expensive. The persons engage<l in cultivation suffer 
from this state of isolation, an«l are often without any 
information as to what is being done elsewhere. The 
cultivator of one product is often (juite^ ignorant of 
the best means of cultivating any other, ami does not, 
know whether his soil and climate might be better 
adapted for something else. These remarks have 
special reference to the small cultivators, but they 
are not wholly inapplicable to persons interested in 
the larger estates.” 

It is hoped that, while the “West Indian Bulletin” 
will serve to diffuse information of immediate interest 
to all classes of people in the West Indies, it may be 
of service also, to thosft, in other parts of the world, 
whose commercial enterprises are associated with these 
Colonies, 

Although it is proposed to deal fully with scien- 
tific .problems and afford assistance in the improvement 
of sugar-cane cultivation and manufiicture and of o|her 
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established industries, the Bulletin will form an impor- 
tant means whereby the people, generally, will be 
educated in sound and scientific methods for cultiva^g 
the soil and in, thcr growth and preparation of economic 
products suitable to the varied circumstances of these 
Oolonies. In addition, it is proposed to issue Leaflets 
containing hints, expressed in simple and clear language, 
on the treatment of the soil and plants, suitable for 
distribution amongst peasant proprietors after lectures 
and demonstrations by agricultural instructors. Copies 
of these Leaflets will, in addition, be supplied for dis- 
tribution to magistrates, medical and other Government 
oflicers, the clergy and all persons having influence in 
country districts. 

A few years ago in the whole of the British West 
Indies there were only two botanical institutions, 
(Jamaica and Trinidad). Now there are twelve.. This 
development is one of the strongest proofs that these 
Colonies are gradually recognizing the value of system- 
atic scientific organization for increasing their natural 
resources and affor<is great encouragement as reganls 
the future. 

It is only necessary to add that, while the “ West 
Indian Bulletin ” will follow on the lines so successfully 
adopted in the “ Kew Bulletin ” and more recently 
in the useful Bulletins issued by the Botanical Depart- 
ments in Jamaica and Trinidad, it is hoped it may be 
possible to add a few new features especially in the 
number of the illustrations. The Bulletin will be avail- 
able for distribution from all the Botanic Stations and 
.will be supplied free to residents in the W^est Indies 
who will communicate their Name and Addresses to 
the Officers in charge 'of the Stations, 

D. MORRIS, 

Commissioner of Agriculture 

for the West Indies. 

Barbados, 

1st July, 1899. 
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Impepial Department of Ag^picultupe. 

<* 

In consequence of the depres^d condition of the West 
India Colonies a Royal Commission was appointed on the 22nd 
December 1890, as pttblishe<l in the following announcement:— 

The Queen has been pleased to appoint General Sir Henry 
Wylie Norman, G.C.B., G.C.M.G., C.I.E. (Chairman) ; Sir Edward 
Grey, Bart., M.P., and Sir David Barbour, K.C.S.I., to be 
commissioners to inquire into the conditions and pro8i)ects 
of the West India 8ugar-gro\^ing Colonies, and Sidney 
Olivier, Esq., B.A., to be their Secretary ; Daniel Morris, Esq., 
D.Sc., C.M.G., Assistant Director of the Royal Gardens, Kew, 
will accompany the Commission as Expert Adviser in Ixitanical 
and agricultural questions. 

The terms of the reference to the Commission were as 
follows ; — 

**To inquire into the condition and prospects of the 
colonies of Jamaica, British Guiana, Trinidad and Tobago, 
Barbados, Grenada, St. Vincent, St. Lucia, and the Leeward 
Islands, and of the sugar industry in those colonies, and of 
the labouring classes there, and especially whether the sugar 
industry is in danger of extinction in such colonies or any of 
them; and what is the amount of capital at present invested 
in it ; whether the presfent depression is dpe wholly or in part 
to mismanagement, imperfect processes, absentee ownership, 
or any other causes independently of the competition of sugar 
Ijroduced under the bounty system, and whether the removal 
of such causes would be a sufficient remedy for the said 
dei)ressiou. Whether in the event of the abandonment of 
sugar cultivation there are other industries which could be 
pi*osecuted with suceess, and which would find tulequate 
employment for the population: and what would he the 
probable result of a complete failure of the sugar industry on 
the condition of the labouring classes, both West Indian and 
East Indiaji, and on the revenue of those Colonies, and whether 
any deficiency of revenue cavised by the extinction of the sugar 
industry could be met by economies in the administration 
without imperial aid.” 

After taking evidence in Loudon the Royal Commissioners 
left for the West Indies in R.M.S. “ Don ” on the 13th January 
1807. They arrived at British Guiana on the 27th of the same 
month. Tliey left British Guiana in H.M.S. “ Talbot ” on the 
0th February, and visited, in the order named, the Colonies of 
Grenada, St. Vincent, Barljados, Trinidad, Tobago, St, Lucia, 
Dominica, Montserrat, Antigu^,* St. Kitts-Nevis and Jamaica. 
Prom Jamaica the Royal Commissioners left in H.M.S. “Talbot” 
for New York on the Uth April and arrived at Liveipool on 
the Ist May. There were held in all forty -five formal meetings 


^Comspoodeiioe relaUng to the Industry in the West Indies. 

Presented to PariieiDent ,by oommand ot Her Mn^eaty, February im, Lon- 
don ; Byre Spottiserpode [C. 8859J. Piiee Is. <> 
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and three hundred and eighty witnesses of all classes and 
occupations were emmined. 

The Royal Commissioners presented their Report to the 
Queen on the 25 th^ August 1897.* 

The recommendations contained in this Repdrt have 
already been fully discussed in the West Indies. One of the 
results of the West India Royal Commission has been the 
creation for these Colonies of an Imi)erial Department of 
Agriculture. 


The Right Honourable the Secretary of State for the 
Colonies (Mr. Chamberlain) in the course of the debate in the 
House of Commons on August 2nd, 1898, when introducing the 
supplementary estimate providing for the creation of the 
Department, spoke as follows : — 

“The recommendations of the Commission in this regard 
were twofold. In the first instance they suggested that a 
special Department [of Agriculture] should be established 
de>aling with all questions of economic plants and botanic 
stations in all the islands — wc propose to adopt that suggestion 
and that this establishment should be placed under the direction 
of Dr. Morris, Assistant Director at Kcav, who is marked out, 
as I think any one who knows anything of Kew will admit, by 
special qualifications- for an important i)(>sition of this kind. 
Not only has he all the scientific and other knowledge in the 
possession of the authorities at Kew, but also special acquaint- 
ance with the West Indies, and, if those other industries are to 
be successful, there is no one more capable of doing it than 
Dr. Morris. In order to carry out this scheme, which we owe 
entirely t ) the Royal Commission — because, except in detail, 1 
know no Avay of iin[)roving on their recommendation ™Ave ask 
for a grant of £1,500, all the money we can spend during the 
present financial year. But Ave esthiiatc that the annual charge 

Avill be £17,500 As regards the grcints Avhich we ask from 

the Inqjerial excliequer, I hav ‘ to point out that it is absolutely 
impoR.siblc for the C/)lbnie.. to bear tlie cost under the present 
circumstance?. We hope they may be in the future self -sup- 
l)orting, but at jwesent it is absolutely impossible for them to 
do anything for themselves. If these grants AA'ere throA^m on 
the revenue of the Colonies, the only result would be that their 
deficit Avould be increased, and AA^e should have to ask for an 
increased grant in aid instead of a grant in aid for communica- 
tion, agriculture, and technic4il instruction. The advantage of 
taking the Avhole matter into opr hands is that Ave shall have 
it under our control, and we shall not be hampered by loml 
jealousies, and shall be able ‘^to introduce something like a 
general scheme, Avhich would be impossible if local Legislatures 

_ ^ 

* Report of the West Indirt Royal CommibHion with SubHidiarj Report by 
D. Morris Esq., D. Sc., C.M.G., (Appendix A.) and Statistic il Tables nnU 
Dla^arrams and a map (Appendix B.), also, Appendix 0. Volumes L H, 1H» 
SifdtV. Presented to Parjiauient by Command of Her Majesty. London: 
E^Te and Spottiswoode, 1897. Price 11s. Id. 
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in ^ e€ich case had to be consulted, anJ local jealousies were 
brought into play. I regard the whole qf this cost as being an 
expenditure intended to relieve the British Government of 
future charges. The object is to assist the West Indian 
Colonies in every possible way.” , 

Sir Edward Grey, M. P. (one of the West India Royal 
Commissioners), said : Part of the vote is a grant in aid of an 
Agricultural Department, and I am exceedingly glad to hear 
that Dr. Morris is to be in charge of this department. He will 
bring to the discharge of his duties a knowledge of tropical 
produce, the possibilities and conditions of the cultivation of 
that produce, which I do not think can be surpassed by any 
one. He will bring to the administration of the department the 
greatest ability, energy, enterprise and devotion to work. His 
knowledge and assistance in reference to the prospects of the 
islands we visited were of the greatest value to the Commission, 
and I am sure his work at the head of the de})artment will be 
of the highest value to the islands, and will be of increasing 
value year by year. 


The following is a copy of an Official letter addressed by 
the Secretary of State to the Governors of all the West Indian 
Colonies (including the Bahamas and British Honduras) resjiect- 
iiig the organization and working of the Imperial Department 
of Agriculture:— 


Downing Street, 

6th September, 1898. 

Sir, — You Avill have learnt from imblic sources of informa- 
tion that Her Majesty’s Goveruiuent have decided that, in 
accoi’dance with certain of the recommendations of the West 
India Royal Commission, a Depai tment of Agriculture shall be 
estiiblished in the AVest Iiulies. The cost of this Department 
for a i)eriod of ten years will be provided from Imperial funds, 
and grants will also be made in aid of the Public Revenues of 
Trinidad au<l Tobago (for the benefit of the latter Island), 
British Guiana, Barbados, the Windward Islands, and the 
LeeAvard Islands, to provide foi‘ or to assist in the maintenance 
of Agricultural and Botanical Establishments, Industrial 
Schools, or other kindred purposes, as has been done for the 
last half of the current fiuancml year under Sub-Head S 3 of 
the Supplementary Estimate laid before Parliament last Session, 
of Avhich a copy is enclosed. 

2. The headquarters of the Imperial Depai*tment of 
Agriculture in the West Judies will be at Barbados and the 
staff Avill consist of a Coinmis!i|joner of Agriculture, a Travelling 
Superintendent and a Clerk.* Dr. D. Morris, C.M.G., Assistant 
Director of the Royal Gardens, Kew, has been appointed 
Commissioner of Agriculture and Avill take up his (luties in 
Barbados early in October next. He Avill correspond directly 
with the Colonial Office upon all mattei*s concerning the general 
work of the Department ; on matters affecting Colonial 



Establishments and expenditure he will correspond with the 
several Colonial Governments through the Colonial Secretaries. 

8. He should be consulted on all Botanic and Agricultural 
questions and on all matters affecting the organization, duties 
and expenditure of the Botanic Departments or other kindred 
institututions wherever their cost is to be reimbursed out of 
the Imperial Grant in Aid ; and his services and those of his 
asssistants should be made use of in every way possible with 
a view to the development of the^ resources of the Colonies. 

4. The general principles on which the work of the 
Department will be organized are indicated in the additional 
note appended to the Report of the Royal Commission pp. 
145 — 7 and in the enclosed extracts from letteil^ addressed to 
this Department by Dr, Morris, containing suggestions for the 
consideration of Colonial Governments. In these suggestions 
I entirely concur, and I would especially call your attention 
fco the proix)sal for arranging a Conference of the chief 
chemical and botanical officers in the West Indies at an early 
date with a viewr to the prosecution of a policy of co-ox)erative 
effort. 

JAMAICA. 

Although no direct provision is made under this scheme 
for iiuancial assistance to Jamaica, it is hoped that the 
operations of this Department and the advice of the Commis- 
sioner may be of advantage to the Director of Public Gardens 
and Plantations in that Colony, and that representatives of 
Jamaica will take jmrt in the proposed Confei*enee. 

TRINIDAD. 

The West India Royal Commissioners recommended the 
establishment of a Botanic Station at Tobago in subordination 
to the Trinidad Botanic Station. Prorision is included under 
Sub-head S 3 for an expenditure not exceeding £250 on this 
service as from 1st October next up to the 81st of March 
next, and provision not exceeding £500 will be made the 
following year. The details of expenditure within this limit 
and the appointment of the establishment w ill be settled by 
the Colonial Government subject to the approval of the Secre- 
tary of State, the Comiui-jsiuiicr of Agriculture advising you on 
these points. You will find Dr. Morris’ prel minary suggestions 
in the enclosed extract. 


BRITISH GUIANA. 

The series of ex])erimeuts in sugar cane cultivation which 
has been pursued in tlu Colony under your Government 
has been of interest and value in the past, and it is projiused 
to render assistance in continuing and extending these experi- 
ments in connection with the w'urli^ of the new Department as 
from Ist October next. In the m^ntime I enclose for your 
consideration a further extract from a letter from Dr. Morris 
with regard to preliminary measures upon which I shall be 
glad if you will communicate with him at an early date, and 
will for the present only add that £500 out of the Grant in 
S 3 will probably be available for sugar cane experiments 
in ^tish Guiana. 
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BARBADOS. 

iTie series of experiments in sugUr c*ane cultivation 
wiiich has been pursued in the Colony under your Government 
has been of interest and value in the i>ast and it is proposed to 
render assistance in continuing and extemling these experi- 
ments in connection with the work of the new department as 
from 1st October next. In the meantime I enclose for yoiir 
consideration a further extract from a letter fr*om Dr. Morris 
with regard to preliminary measures u|>on which I shall be 
glad if you will communicate with him at an early date, and 
will for the present only add that £625 will probably be 
available out of the Grant in S 3 for sugar cane experiments 
in Barbados. 


LEEWARD ISLANDS. 

Provision is included iinder Sub-head S 3 to meet an 
expenditure not exceeding £435, for the maintenance and 
extension of the Botanic Gardens at Antigua, as from 1st 
October to the 31st March next, and for ^430 to cover the 
maintenance of the Gardens at St. Kitts Nevis. For the pur- 
poses of the Botanic Station and for Agricultural instructors in 
Dominica, a sum of £500 is included to cover the exi^nses for 
the same period. It i^ intended at the same time to organize 
an Industrial School in that Presidency upon the lines indicat- 
ed in the extract from t)r. Morris* letter quoted above, and for 
this purpose an additional £250 is included, and the use of a 
building can no doubt be arranged for by the Local Govern- 
ment. The question of any arrangements to be made with 
regard to Montserrat and the Virgin Islands should be discussed 
in detail with the Commissioner upon his arrival in the West 
Indies, but it is contemplated that an outlay not exceeding 
£250 may be incurred in Montserrat for similar services in the 
same period. 


WINDWARD ISLANDS. 

5. Provision is included in Sub-head S 3 of the Imperial 
Grant to meet expenditure not exceeding £365 for the main- 
tenance of the Grenada Botanic Station as from Ist October 
to the 31st Mai*ch next, and not exceeding £375 in each case 
to cover the cost of the Stations at St, Lucia and St, Vincent 
for the same period, and, subject to what is stated below, 
provision will be made in future years for the upkeep of these 
Stations at the same rate or thereabouts. 

6. It will be understood that these establishments as well 
as any additions to them which may hereafter be made, will 
continue to be borne upon the local Estimates, and a Grant in 
Aid from the Imperial Exc|iequer will be made to meet the 
expense of them in cases where the local revenue is inadequate. 
The officials at present appointe*d and to be appointed as part 
of the new establishment will be members of the public service 
of the Colony, and will be subject for purposes of discipline to 
the control of the Governor, 

7? In the ease of Dominica and St. Vincent the Commis 
sioner has recommended that measures should be at #n<^ 



taken to commence fruit culture and has submitted preliminary 
suggestions which I r^ommend to your careful consideration. 

8. A vote should be submitted to the local Legislature of 
St. Vincent for the small expenditure needed for purchase of 
bananas recominoutfied. Votes should likewise be introduced 
where necessary to meet the possible expenditure in Grenada, 
St. Lucia, and St. Vincent for the current year as above in- 
dicated, so soon as the Department commences its work. Such 
votes, however, should, unless specific instructions are given, 
only be introduced after communication with the Commission- 
er of Agriculture. 

9. As the Parliamentary Grant is taken in the form of a 
Grant in Aid, Provision for all such expenditure as may be 
subsequently re-imbursed out of the Grant in Aid from the 
Imperial Exchequer, should in the first instance be made in 
the Colonial Estimates. For purj)oses of Audit in this country 
the Certificate of the Commissioner will be required that the 
money in question has been expended as contenqfiated by 
Parliament; anA for this purpose it will be necessary that 
he should be regularly furnished with detailed Accounts of 
the Colonial Expenditure on such service. 

10. No provision has been made for the purchase of land or 
for buildings which must be jmovided by the local Govern- 
ments so far as may be necessary. 

11. I have to add that, as a highly technical Officer will 
be stationed in the West Indies, it will be desirable that such 
questions as have hitherto been refeiTed to the Director of Kew 
Gardens should in future be dealt Avith by the Commissioner 
of Agriculture, Avho Avill decide in each case whether it is 
nec*essary or desirable to refer them to this country. 

I have, etc., 

(Sgd.) Fred. Graham, 

(For the Secretaiy of State.) 


Governor 



AGRICULTURAL CONFERENCE, 1899. 

The First Agricultural Conference held in the West 
Indies met in the Chamber of the House of Asberably, Barbados, 
on Saturday morning, the 7th January, 1899. The Fresident 
was Dr. D. Morris, C. M. G., M. A., D. Sc., F. L. S., the Commis- 
sioner of the Imperial Department of Agriculture for the West 
Indies. The folknving Representatives apiminteil by their 
respective Governments attended the Conference — 

JAMAICA. 

The Director of Public Gardens and Plantations (William 
Fawcett, Esq., B.Sc., F.L.S.). 

The Government and Agricultural Chemist (Francis Watts, 
Esq., F.I.C.. F.C.S.). 

The Principal of University College, Kingston (Bev.'WiLijAM 
Simms, M.A.). 

BRITISH GUIANA. 

The Government Analyst and Professor of Chemistry (Professor 
J. B. Harrison, M.A., F.I.C., F.C.8.). 

The Principal of Queen’s College (J. A. Potbury, Esq., M.A.) 

Agricultural and Technical Chemist, Plantation Diamond 
(WiLiJAM Douglas, Esq., F.I.C., F.C.S.). 

Agricultural and Technical Chemist to the New Colonial 
Company, Ltd. (Frederic J. Scaru, Esq., F.C.S.). 

TRINIDAD. 

The Superintendent of the Royal Botanic Gardens (J. H. HaHT, 
Esq., F.L.S.). 

Government Analyst and Professor of Chemistry (Professor P. 
Carmody, F.I.C., F*.C.S.). 

The Inspector of Schools (R. CIervasb Bushe, Esq., M.A.). 

The Principal of Queen’s Royal College (W. Burslem, Esq., 
M.A.). 

The Principal of the College of the Immaculate Concc))tiou (Rev 
W. Caroll). 
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THE WIMDWARD ISLANDS. 

,Tl«?(iumt«r, Botanic Station. Grenada (W. E. Broauway, Esq.) 
The Curator, Botanu! Station, St. Vincent (Hknby Powbu., 
Esq.). 

The Curator, Bdtanic Station. St. Lucia (J. C. Moork, Esq.) 

* THE LEEWARD ISLANDS. 

Dr. H. A. Alford Nicholls, C.M.G.. M.D., etc,, Author 

of “ Tropical Agriculture.'’ 

The Curator, Botanic Station, Dominica (Joskph Jonks, Escj.) 
?CHrator, Botanic Statiw, Ht. Kitts Nevis (William Lukt 
Es(.i ). 


BABBAIXXS. 

The Inland Professor of Clieiuistry in chemical charge of Sugar 
Cane Experiments (Pi ofessor J. P.D’ ALHUQUBRQUEa JVf.A. 
P.LC„ F,C.S.). 

The Agricultiiial Superintendent of Sugar Cane Experiments 
(J. R. Bovkll, Esq., F.L.S , F.C.S.). 

The Acting Chairman of tlie Education Board (The Honourable 
W, H. Greaves, Q.C\), 

TJie Principal of Codringtoii College (The Rev. Canon Bindl|2Y, 
M.A., B.D.). 

Tte Head Master of Harrison College (Horace Deightox, E jq., 
M.A,, F.R.A.S.). 

The Inspector of Schools (Rev, J. E. Reelk. M.A.). 

Among those present at the opening ceremony were His 
Excellency^ the Governor, Sir James Hay, K.C.M.G.; Major- 
General Fowler-Butler; The Chief Justice, (Sir Conrad 
Reeves); The Colonial Secretary (Hon. Ralph Wu.liams); 
Hon. Sir George Pile, President of the Legislative Council ; 
His Honour F. J. Clarke, S^ieaker of the House of Assembly; 
•The Master in Chancery, (Hon. W. K. Chandler); Hon. 
Thomas kEnm, ♦ C.M.G. ; Auditor General, (E. T. Grann UM, 
Esq.) ; Coloninl Treasurer, (John S. Howell, Esq.) ; Hon. W. P. 
Lbauock, M.L.C., The Chahcellor of the Diocese, (Foster 
Alleyn E, Es<( ) ; Very Revd. Dean Phillips : Chairman of the 
Chamber of Commerce, (J. Gardiner Austin, Esq.) ; President 
of the Barbados Agricultural Society ; President of the Horti- 
ciiltuml 89ciety ; , C. 1 . Cottle, Escp, M.C.P., and H. E. Boyle, 
Seq.; ' Vice-PreV?icleiits of the Agricultural fc^ciety ; Hon. E.'^B. 
Colvin, M.L.C. ; G. Sealy, Esq,; G. Laurie .Pile, Esq., 

; J. Challenor Lynch, Esq., M.C.P. ; R. RAHipLYFpj 
Hall, Esq., B.A., Assistant ProMsor of Chemistry ; E, L. 
Skeetk, Esq.; W. A. Horne, Es^.« (C olonial Bank) ; Commander 
Owen, R.N.R , Superintendent Royal Mail Company ; W. T 
AHmstrong,^ Esq. ; S. J. Fraser, Esq. The following offieerH 
of the Imperial Department of Agricultu»*e were present : — Mr. 
Whitfield Smith, TraveHing Superintendent, and Mr. 

Fahrei.l, Secretary to the Commissioner of Agriculture. 

: • 
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• 

The Representatives were received in the Chamber of the 
House of Assembly at 10:30 a. m., by Jiis Excellency the 
Govbhxor, who opened the Conference by the following 
speech : - 

Ladies and Gentlemen : - 1 consider I am liighly privileged 
in being asked by Dr. Morris to open the proceedings of this the 
first Agricultural Conference in the West Indies and am 
convinced that moat A^aluable results must accrue fi*om its 
deliberations. I do not think the im[x>rtance (jf the scheme 
initiated by Dr. Morris can be overrated. And I fully endorse 
the remarks of the Director of the Royal (hirdens at Kew 
on the subject. Mr. Thiseltoii4)yer says : the suggestion for 
a Conference of the officers engaged in the work of assisting 
Agricultural enterpiise in the West Indies is one of the most 
important steps that has ever been suggested for organizing 
the development of their material resources. Up to the pi'esent 
action in this direction has been (confined to isolated and 
individual clTorts, and no opportunity has been afforded to 
those interested to meet |)eriodically to compare notes and 
discniss the various ])oiiits of interest. This want, thanks to 
Dr. Morris, is now supplied ; and in offering on behalf of 
Barbados a most hearty Avelcome to the Representatives of 
the sister Colonies, I beg to express a fervent hope that the 
subjects discussed and the 4»formation contributed in 
furtherance of efforts to advance the mateilal prosperity of 
the West Indies may prove of permanent benefit. As it is 
important that business shouhl begin as soon as possible the 
time at our (iisi>osal being limited, I will not detain yon 
longer hut will at once ask Dr. Morris kindly to pi*oceed with 
Ills Presidential address 

THE president’s ADDRESvS. 

Dr. Morris then rose and said . -This is the first Confer- 
ence assembled in tlie West Indies to discuss the practical 
details of agricultural Avork. 1 re-echo the welcome just offered 
to you by Her Majesty’s Represen tatiA^e in this Colony, and 
I trust that your visit and the important subjects that will 
be brought before you will be conduciA e to \he welfare and 
prosperity of the communities among whom Asve live. 

Tliere is no doubt thatat the present time the circumstances 
of the West Indies generally are not in a satisfactory 
condition. In December 189(1, a Royal Commission was 
appointed to examine into the present (»onditiou and future 
prosperity of th^ West Indies. This Commission made an 
exhaustiA’p in^Uiiy extending over seveial months, and in 
August, 1897,.. it presented a Report containing valuable 
suggestions calculated to rtftstore and maintain the prosperity 
of these colonies and its inhalpUants. It is generally admitted 
that the. Royal Commissioners Avere men of exceptional ability 
and experience, and that their conclusions were entitled to 
be received as conveying a true and adequate account of the 
circumstances of the West Indies. 

Tlie recommendations of the Commission have since been 
adopted by Parliament, and a beginning lias been mad# ip 
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giving effect to them by the establishment of a Department 
of Agriculture for^ the West Indies. The duties of the 
Department are twofold: (1) to endeavour to restore the 
sugar industry to a condition in which it could be profitably 
carried on ; (2) to encourage the establishment of other 
industries in such colonies as afford suitable conditions to 
supplement the staple industry. 

The funds at the disposal of the Department up to the 
511st March next, amount to £6,500. It is estimated that the 
annual provision afterward will be £17,500. As stated in 
the speech of the Secretary of State in the House of Commons 
in August last, this “ must continue, if the experiment shows 
a prospect of success, imtil the colonies are once again placed 
in a self-supporting condition.’' 

As you are aware, the duty of organising the Department of 
Agriculture in the West Indies has been entrusted by Her 
Majesty’s Government to me, and I look forward with great 
interest to the work, and am prepared to devote all my time 
and energies to the imiK)rtant concerns committed to my charge. 
I ask, and I know 1 shall not ask in vain, for your cordial 
co-operation in the task of improving the Agricultural interests 
of the West Indies. 

There has been a disposition in some quarters to represent 
the scheme of the* Agricultural Department as a weak alternative 
to the demands of the sugar planters. As a friendly critic 
has pointed out: “It is nothing of the kind. On the contrary 
it is founded on a close and keen study of the neeids of 
the Cfjionies, and is devised not only to improve the methcKls 
of sugar cultivation, but to promote that v'ariety of industries, 
that independent cultivation of the soil, whi(?h is necessary if 
these communities are ever to become stable, well-ordered and 
flourishing.” 


THK SUGAR INDUSTRY, 

The Agricultural Department is specially charged to assist 
the Sugar Industry wherever the conditions are favourable 
for its continuance. It is a cardinal point in the policy of 
the Department to preVent, if possible, a single acre of land 
now under canes from being thrown out of cultivation. 
Whether this Avill be practicable in every case will depend 
on circumstances, many of them beyond the control of the 
Department. Nevertheless, as far as the Department is 
concerned, it will discliarge the important duties intrusted to 
it wiih fidelity and care. If its efforts are wdt supi^orted and 
its recommendations fully carried out, there can be no doubt 
the sugar industry will eventually reach a nioi’e prosperous 
condition than at present. There arft in the West Indies certain 
Colonies in which the cultivation of the sugar cane has 
continued for a long period to be the staple industry. These 
may be termed sugar Colonies. They are British Guiana, 
Trinida^l in part, Barbados, Antigua and 8t. Kitts Nevis. 
The others, namely Jamaica, Grenada, St. Vincent, St. Lucia, 
Dominica, Montserrrat and the Vii*gin Islands, although At one 
tim% and still to some extent, dependent on the sugar industry 
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have found themselves quite unable to 'withstand the keen 
competition of recent years. If tliey are to exist at all, they 
will have to depend on other industries than sugar. 

The operations of the Department must, therefore, be so 
distributed as to give adequate assistance to each of these 
groups. The population to be supported* is almost equally 
divided between them. In the interest of the people themselves 
it is, therefore, as important to give attention to the non-sugar 
Colonies as to the sugar Colonies, 

Returning to the sugar Industry, apart from the operations 
of certain political and fiscal changes which cannofifce discussed 
here, there is a^very considerable amount of W'ork to be 
done to assist the sugar planters; for instance, in enabling 
them to improve their methods and in reducing the cost of 
production. We must, I think, assume that if the production 
of sugar goes on steadily increasing everywhere, prices cannot 
increase to any appreciable extent. 

With the wider areas placed under cultivation, and the 
energy displayed by many European nations, the tendency is 
for the price of all tropical produce to fall rather than to 
rise. In order, therefore, to meet this, there must be cheaper 
production; and cheaper production in the ciise of sugar 
demands the highest skill and knowledge in cultivation 
with the latest and best appliances in manufacture. 

In every sugar-producing country great importance is 
attached to improving the quality of the particular plant 
yielding sxigar. In European Countries, the amount of sugar 
yielded by the beet has been nearly doubled within a 
comparatively short period. Until within the last ten years, 
nothing had been done on similar lines to improve the quality 
of the sugar cane. This work was only possible when by 
a fortunate circumstance the power of the sugar cane to 
produce fertile seed was fully realized. This occurrexi almost 
simultaneously in the East and West Indies in Java and 
Barbados. This island is, therefore, to be congratulated, no 
less than those personally connectcHl with it, in having been 
among the first to grasp the practical bearing of this fact. 

The jx)int now is to utilize to the utmost the capabilities of 
the cane in this direction and endeavour to place it in an 
equally favourable position as the beet. The experiments 
so far carried on, though on a limited scale, have been most 
encouraging. We have results from Java, the Hawaiian 
islands and Louisiana, all confirming those obtained in the 
West Indies. 1 have recently cited those obtained in British 
Guiana. I would now draw attention to a seedling cane 
obtained in Barbados of a most promising character. [Dr. 
Morris here exhibited a Jbuncli of fine canes that had pre- 
viously been brought ih and^^aced in the upper part of the 
Hall.] It was raised at Dodds* Botanical Station and is known 
as Barbados, (or shortly) B. 147. I quote from a'^letter written 
by Mr. Bovell (who raised this cane) as follows : — “ This 
cane has been under cultivation here for the past five years, 
and k has during that time given an average yield of nearly 
half a ton of available sugar per acre over the ^Caledonian 
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Queen ’ which coiiich next,, and mare than three-quarters of a 
tcm more than the ‘Bourbon’. Ail the planters who have 
tried it speak favourably of it, and I have no hesitation in 
i^ieoaipmending plantei^s in the black soil districts to plant 
year about a third of their, estate with it. ” 

r, 

Mr. Bovell adds the following comparative statement Of 
the average I'esults for five years obtained at Dodds ^vith 
the Seeflling Oane B. No. 147. and certain other canes usuaHy 
cultivated in Barbados:- - 


• 1 

H^anve of Gnne. 

Sucrose per 
Iiuf>erial 
Gnllon 

Its. 

, GUicose per 
Iinperinl 
Gallon 

Average 
available 
Sugar imr acre. 

lbs. 

Bemarks 

Seedling No. 147 .. 

1*7114 

*114 

1 

7,1«) 

1 


! 

Galedouian Queen . . . 

1*980 

1 

(HI 

1 

1 

6,137 

1 


Happoe 

1*922 

•041 

1 5,929 

1 

i 

Naga B 

1*937 

i *051 

5,894 


Bourbem 

1*775 

•086 

5,210 


Wlilte Transparent 

1*801 

I 

1 

•080 

5,275 

3 yrs. only 


The best proof of the value attached t/othis cane is tixe keen 
demand which has arisen for it amongst the planters themselves. 

Several fields of itexist in different i)arts of the island and it 
is reported as having actually yielded as high as thiee tons per 
ax^re. This year about 200 acres will be estabiislied on one 
group of estate's. Further, in an island where new cranes liave 
hitherto been regarded nith a (certain amount of suspicion 
it is a promising sign t hattiiose in i>ossession of B. 147. find 
it advantageous to stjll canes in large (juantities to their 
neighbours. One planter alone has disposal of over on<f‘ 
n^illion plants this season. The demand for this cane from the 
neighbouring Colonies is also considerable. 

There are numerous otlier directions in which the 
liaduetry be improve<l. Tt is proposed to undertake a 

iseries of ex^riments with various kinds of nianiires to firwl 
out the soi’^ best adapted to certain soils, and the period 
in regard to the age and condition of the canes at which 
theyfshould be applied. Further^ tliere is the ti*eatmeut of 
the various) insect and fungoid pests to which the sugar 
cau^ ifi subjtjct. In previous yfears, the loss arising from theise 
cauaes has i been very ermsiderable. This loss is largely 
preventable.! and it will be the business of the Department to 
atudy circumstances and advise the planters to the beat 
it9 ^iUjby. 

;jMrBarh«dos,.the experimeuteintheaedireetioaabaveMrMay 
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been started. Mr. Bovell has been placed in charge of the field 
work with the title of “ Agricultural Sup^ihtenderit of l^ugar 
Cane Experiments,” while Professor d’Albiiquer(lue will be 
in charge of the chemical work. With the hearty co-operation 
of the proprietors of estates, I have pleasurje in stating that 
there will be established four Principal or Central experimehtal 
Stations, and eight Ixieal Stations for the improvement of the 
sugai' cane in this island. The Central Stations will be devoj^d 
to raising seedlings and to carrying out their treatment in ihe 
early stages until they are accepted as distinctly improved 
varieties. They will also afford opportunity for carrying on 
several series of manurial experiments. The Local Stations 
will be entirely concerned in the practical and final testing 
under normal conditions of the best varieties and their 
adaptability as sugar pi oducers in different soils and climates 
of island. At the Local Stations the planters in eadh 
pj^rish will have opjx)rtuiiities of observing the growth and 
habits of the sele(*ted canes treated like all the other canes 
on the estate, and of afterwards obtaining plants or tops for 
establishing their own plantations. The total area covered 
by these experimental stations will be about 180 acres. It 
is arranged that experiments on similar lines will be started 
at once at Antigua and St. Kitts, In regard to Trinidad, 
thej exi>eriments started by Mr. Hart will, it is hoped, be 
largely extended, while the chemical work will be und^takeh 
by a. competent officer. At Jamaica, where the experimental 
cultivation of canes introduced from other cinintries was started 
more than 20 years ago, and whence many varieties have b^n 
distributed to the neighbouring (k^lonies, it is anticipated that 
Messrs Fawcett and Watts will be able to take up exj)erimeiits 
of a thoroughly useful character. I am unable to give 
information at i)resent in regard to what is likely to be done 
in British Guiana. There is, however, before the Government 
of that Colony a proposal to provide funds, as advised by the 
Royal Commission, for continuing, on a large scale, the 
ex^^iments whi(*h hH\’e already produced such good results. 

The total amount so far proposed to be expended ^mthe 
special sugar cane exiH'rimeiits in Barbados, British Guiana, 
Antigua, and St. Kitts Nevis is ^8.850. As all previous efforts 
iu these islands have not cost Jiipre than about £850 annually^ 
there is every hope that with the larger funds now available 
\vliich provide for the entire service of several competent officers, 
the ultimate results of the experiments cannot fail to be of 
great assistance to the sugar industry. 

I do not, however, disguise the fact that outside British 
Guiana and Trinidad, and to some extent, St. Lucia, whatever 
improvetnent may take ploc^ in regard to new varieties of the 
sugar cane, the application of manures, the treatment at 
disease and the reduction (rf* expenses iu cultivation, the 
sugai* indtistry in the smaller islands will never be to a 
satiafaetory condition so long as the processes of crushing 
the canes and manufacturing the sugar remain as at present. 

We have in the report of the Roya| Commis^on the iuost 
piiitofid dmamstmtioil trf the inadequacy bf the toettfo<8f 4o\V 
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in liar. For iiiwtame, owing to defective treatraeiit it i^ re- 
coi*ded (based on experinieuts extending over seven years) that 
there is an average of over 2,000 pounds of sugar per acre 
left in the canes after crushing which is burnt in the megass,” 
A large part of. this could have been recovered by better 
machinery. At present in these islands it is said to require 
about 18 tons of canes to produce one ton of sugar. With the 
best ' machinery about 9 tons should be sufficient to produce a 
ton of sugar. There is according to reliable authority a further 
heavy loss in boiling the juice and in converting it into shgar. 
I quote the exact words : — “ forevery 100 poundsof crystallisable 
lugar contained in the juice, not more than an average of 75 
pounds of ordinary muscovado sugar is noAv irecovered.”j3 

Apart, therefoi'e, from the loss incurred by imperfect crushing, 
the loss ill actually manufacturing the sugar aVnounts to 
one-fourth of the total quantity produced. These statements 
appear to apply ’generally to the sugar industry as carried on 
in the smaller islands. As already stated, they do not apply 
to British Guiana and Trinidad, and to some localities in the 
island of St. Lucia. There, very efficient machinery and 
appliances are used, and any improvements in other directions 
should add to the advantages already existing. As yon are 
aware, the remedy recommended by the Royal Commission to 
prevent such a loss in the smaller islands was the establishment 
of Central Factories. This subject, as you will notice, is down 
for discussion by the Conference this afternoon. I trust that 
the information which will be placed before us by those 
competent to speak on the subject, will lead to one or two 
experimental factories being established during the present 
year. 

Thetime has evidently arrived when it is absolutely necessary 
for the planters to decide what the future of the Sugar Industry 
in tht?se islands is to be. In commercial, as in natural life, 
the perpetual stniggle for existence necessitates continual 
adjustment to new and fresh conditions. When this adjustiyent 
is wanting or imperfect, the industry, or being, is pushed 
aside' and disappears. It is now imperative for, the sugar 
l^anters to adapt themselves to the conditions of their 
eii\dTOnment, or they become “ unfit.” In other words, they 
will be unable to hold their own and they and their industry 
must disappear. 

With your permission I would touch upon one or two other 
poin^. Rule of thumb methods, wherever existing, must 
be abandoned, and with them must be abandoned the crude 
and empirical notions in regard to agricultural subjects that 
^ve long since been discarded by our rivals amongst the 
intelligent communities of Furope and America. A simplification 
of methods fw working sugar estates as well as for disposing 
of the produce (already adopted in some instances) is also 
neces^ry . This should tend to reduce the costs of management 
and, further, should enable the planters to obtain all estate 
9 uppIi 6 B reasonable prices. 

Fbt^erly, when the price of sugar was high, it was possible 
iqdustn^ to bear charge that are now auite imixiesible^ 
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Times iiave cliauj?ed juid simple and ipofe direct methods, all 
culminating in i^cdueiug expenses, uinst now be adopted, 
otherwise West ludian sug«‘ir will have no* chance of competing 
successfully in the markets of the world. 

OTHER INOtJSTRIBS. 

In discussing the steps necessary to place the West 
Indies, generally in a more satisfactory condition, the Royal 
Commissioners drew special attentiofi to the ueeti for expanding 
the number and extent of other imliistries. Their words, which 
I quote ill full, are as follow : - 

“Tim recommendations involving expenditure by the 
“mother country ' which we have (ronsideicd it our duty to 
“ make, are based piamarily on the present and prospective 
“depression of the. sugar industry in the West Indies, but they 
“are of such a nature that tiiey should, in our opinion, be 
“ carried out even if t lie sugar industry were lestored temporarily 
“ to a condition of pi'osperity. It is never j^atisfactory for 
“any country to be entirely d(‘pendeni upon one industry. 
“Such a position is. from the very uatiiiv of Ilje citse, more or 
“ less precarious, and must, in tlie Cahe of tlie West Indies, 
“result in a preponderating inllnence in one direction tending 
“ to restrict development in other ways. 

“The general statement reganling the danger of depending 
“on a single industry applies with very special force to the 
“dependence of the AVest Indian Colonies u[)ou the sugar 
“industry, for the cultivation of .‘-iig.jr collects together a 
“larger number of people upon the land than can be employed 
“ or supported in the same area by any otlicr form of cultivation. 
“ In addition to this, it also unfits tlie people, or at any 
“ rate gives them no training, for the managoment orVultivation 
“of the soil for any other pinquise than that of growing sugar 
“cane. The failure, theiefore, ofii sugar estate not only loaves 
“destitute a larger number of labourers than can be supported 
“uxjon the laud in other ways, but leaves them also without 
“either the knowledge, skill, or habits requisite for making 
“ a good use of the land. 

“Whilst, therefore, the vital importance of the sugar 
“ industry to the present prosperity of nearly all the Colonies 
“ is beyond dispute, u e wish to obser\ c that, so long as they 
“ remain do[)eudont upon sugar, their position can never be 
“sound or secure. It has become a commonplace criticism 
“to remark upon the tierpeiuul reijuireiice of crises in the 
“West Indian Colonies, and we submit that the repeated 
“ recurrence of such crises, as well as the fact that the present 
“ crisis is more oiqinous than any of the previous ones. 
“ illustrates the danger tft which we have referred, and add*: 
“much force to our reeojmuoiidatioiis for the adoption oi 
“spe<jial measures to facilitate the introduction of othei 
“ industries.” 

The coast lands in the West Indies have been undei 
cultivation in many instances for more {JthanJ a hundrec 
years. In several districts large tracts have been abandonee 





as uselesH, and the caHiial ^visitor seeing ^heee only is under 
the impression that the West Indies “are played out” A 
reference to the Reifort of the Royal Commission will show, 
what few realize, that so far fi"om being exhausted, the totad 
area of cultivable land not beneficially occupied at present, 
amounts to more than 22 million acres. Leaving out British 
Gi^iana, which is only partially explored, and confining our 
attention only to the Islands, viz., Trinidad, the Windward 
Islands, Barbados, the Leeward Islands and Jamaica, we find 
even within this smaller area, that leaving out sw'umps, rocky 
and other useless land, and allowing for land to be reserved in 
forest, there are still over 2 million acres suitable for bearing 
crops. The actual area under cultivation is only about a million 
acres. Practically, therefore, only one-third of the cultivable 
land in the West Indian islands is at present utilized. These 
facte appear in the following table compiled from the official 
returns supplied to the Royal Commission: 


Plaoe. 

1 

1 Area in Acies. 

Area; DOW 
Cultivated. 

Area of cultivable 
land not beneO- 
ciaily occupied. 



Acres. 

Acres. 

British Guiana 


:125,000 

20,000,U)0 

Trinidad and Tobaj?o 


• :no,ooo 

550,000 

Windward Islands 

328, 122 

i)5,00h 

i:i5.000 ' 

Barbados 

10(1,470 

90,000 

10,000 

Leeward Island^ ... 

:«K),»lo 

10X000 

150,008 

Jamaica 

2,0t«,4«0 

093,074 

1,600,000 

Totnl 

70,547,2^5 

1,613,674; 

22,345,000^ 


Taking the colonies as a whole, we find . the area now’ 
under cultivation is only a little over 2 percent, of the total 
area, and only a little over 7 per cent, of the estimated 
cultivable area. 

From the consideration of the land, Ave noAV pass to the 
circumstances of the population. It is admitted that even 
in Sugar Colonies like British Guiana, only one*- third of the 
total population is directly engaged in the industry. If we 
allow another third for those indiim^tly engaged and for Indians, 
we shall still have a third of the po|>ulation contributing little 
or nothing to the exports of the fcolony. In St. Vincent, 
St. Lucia, Dominica, Montserrat,* Antigua, and St. Kitts -Nevis 
and Jamaica, there are tliousauds of people whose labour at 
present is devoted ^ raising casual food crops. They thus 
destapoy land that with suitable treatment should yield valuable 
crops for export. ,, 

object of starting cfther industries is first 6f all to 



realize to the best advantage the extensive tracts of unused 
lands in these islands ; and, secondly, to find remunerative 
employment for people who are now ‘almost without the 
means of subsistence. Other industries are, therefore, essential. 

In taking up this w’ork I fully realize th^ ditticulties of the 
situation. I am also sensible of the enormous amount of 
labour involved, and the slow* and tedious character of the 
operations. necessary to produce results at all commensurate 
with the cost of the undei taking. • I have, however, a close 
acquaintance with the eirc.umstaiiees of these Colonies. I have 
carefully studied their l esources and I am not unused to deal 
with what is termed the ** labour difficulty.'* In spite of 
these 1 retain, after an experience of twenty years, a strong 
faith in the iuturi» of these Colonies, and I lielieve that, right- 
ly guided and assisted in these days of their adversity, they 
will realize the destiny desigiied for tlieni by nature, and they 
will yet beeoiiie liappy and prosjierous communities. 

It. is needless to enter into details. The wwk immediately 
at hand is to giv(' attention to the sugar industry. AVhen 
efforts ar(‘ fully startt'fl in that direction, then I hope within 
a short time to devote the energies of. the Department and the 
funds at my (*ommand in building up tliose other industries 
which the exceptionally able men on the Royal Commission 
regarded as essential to the permanent well-being of the 
West Indies. 


, nOT A N l( ' A L I XSTITIT I ( )N S, 

The Royal (Amnnissioners stated that the botanical 
institut^ions in tin* Wtst Indies have rendered considerable 
assistance in improving agrieultnral industries, and ‘‘they are 
capable of being made increasingly nsd’iil in this res|)ec^t.” 
Twenty years ago theie were only tlirt^e such institutions 
in existemee. Xow, owing to the organization of the siuall 
establishments known as Botanic Stations, there are thirteen 
<*f these institutions. The results at t he latter, “ tlumgh not 
yet extensiAc, ha ve bi*eii of a distinctly ])roniising character.” 
As the Colonies of .laiiiaica, Trinidad and British liruiana 
were regarded by tli(‘ Royal <'onnnission as in a position to 
maintain tlnlr own Botanical Kstablishnnmts, no gmnts-in-aid 
in their east^ have beiMi voted by Parliament. As regards the 
Botanic Staiions, it is proposed to place them under the direct 
control of this Depart rnemt. and the charge of maintaining them 
is transferretl to Imperial Funds. The Botanic Stations so 
transferred, are those at Tobago, Crenada, St. A’^incent, Barbados, 
St. Lneia, Dominica, Monserrat, Antigua, and St Kitts-Nevis. 
Amongst the duties to be disdiargeri by tin* Botanic Stations, the 
B/)yal Cominissioiiers indicated the following “ They are to 
devote themselves in a systematic manner to the Avork of 
introducing, propagating and distributing all the promising 
economic plants of the tropics. They are to initiate the 
experimental cultivation of ncAv or little knowm plants, an J 
assistj in the efforts made in the larger colonies to secure 
improVed^ varieties of the sugar cane. They are to act as centres 

diffufang accurate informatioa, nad as training instltittions 
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for the prac*tk*al teaching of tropical agriculture, also as the 
headquarters from which agricultural instructors would ^ 
sent, to give lectures and dcnionsti ations bearing upon the 
selection of land for tropical economic plants, their suitable 
cultivation, and I he Lest methods for curing and packing the 
produce.’* 


LTCTRAL INSTRtTCTORS. 

A considerablci experience has shown that it is hot 
sufficient to provide Botanic Gardens and Experimental Stations 
to influence the large body of cultivators in the West Indies. 
They must be reached in a more direct and effective manner. 
The Mrst attempt to emph)y IraA elling instructors was npade on 
my recommeiiilation in Jamai< a in 1891. Two Cacao instructors 
\vei*e appointed by Sir* Henry Blake, and the results since that 
time have fully justilied the use of this method of assisting in 
the development of rural industries. Great care is necessary in 
selecting men possessing llie necessary qualifications. In 
Dominica, St. Lucia and Grenada, it would be an advantage for 
them also to be able to speak the local imtois. It is important 
to ai-range beforehand with the leading personages in each 
district, so tliat the people are prepared to receive the 
Instructol* and made thoroughly acquainted with the objects of 
his visit. A public meeting is useful as a first step, to be followed 
by visits to gardens and cultivated areas in the neighbourhood 
where the Instr uctor* is able to give inactical demonstration in 
the right methods of preparing the soil, in draining and 
manuring, and in putting ont the plants in a neat and suitable 
manner. Later, he woidd show' how the plants are to be cared 
for and pruned, and ultimately he would give a regular course 
of instruction in curing and prreparing] ^produce for export. 
These details cai’cfully instilled into the minds of the peoide 
w ould be part of the general training necessary to direct the raw 
labour material of these islands into the right channels. I 
am absolutely convinced of the efficiency of the system, and 
it w^ould not be difficult to mention several striking instances of 
the success that has attendcxl it when the right men are 
employed and they are placed underi favourable circumstances 
for carrying out the duties intrusted to them. It is proposed to 
attach an Agricultural Instructor to each of the Botanic 
Stations, and an officer with a similar training will have charge 
of the cultural w'ork at the Agricultural Schools. Where it is 
not possible to attach an Instructor to the Botanic Station, 
arrangements w ill be made to allows the Instructor’s duty, in 
part, at least, to be undertaken^ by^the Curator, leaving^ the 
garden meanwhile in charge of I.a comi)etent foreman. In 
addition. Instructors, or experts, with special px{>erience in 
budding and pruning fruit tjfees, curing tobacco, bee-keeping, 
selecting and packing fruit fdt exixmt, will be employed to spend 
a month or two in each island’ and thus distribute practical 
knowledge over a wider area. For some years to come, the 
peripatetic instructors must be^,relied upon to carry out a large 
share of the training necessary^ amongst the adult portion of 
the^ community. In spite of the disadvantages incidental to 
thieir isolated position, these people are not slow to follow the 
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advieo given them onee they are convinced of its practical 
utility and of its direct bearing upon their future welfare. 

agricultural exhibitions. 

Agricultural Shows or Exhibitions are not new in the West 
Indies. They have been held for some years in the larger 
Colonies. They are practically unknown in the smaller Colonies. 
The purely educational side of these Exhibitions, especially in 
regard to small cultivators, has not been so fully recognised as 
it should be. The prizes are in many cases given for produce 
possessing intrinsically little or no merit. It is often badly 
prepared and presented in a slovenly and uninviting condition. 
Such prizes are calculated to do more harm than good, as they 
encourage the people m unskilful and careless habits which 
destroy any chance of their obtaining remunerative prices for 
their X)roduce. The work of substituting careful and intelligent 
methods for those already so prevalent in the West Indies, will 
be a long and tedious task. It is, however, of so important a 
character that it must be dealt with. Possibly, lAie best way to 
start a better system in handling and marketing produce, is 
to offer several prizes at Agricultural Shows, but award 
them only in cases Avhere the articles are presented in a 
thoroughly - satisfactory condition. The Department ihight 
exhibit similar arti(de.s, especially those intended for export, 
as object-lessons and arrange for some of its officers to be 
[iTesent to explain exactly what is necessary in order to reach a 
high standard of merit. 

It is understood tliat the i>rizes offered by the Department 
are in aid of local efforts and not to supersede them. Further, 
the Department will bring together implements of field and 
garden husbandry and explain the construction and mode of 
working of suitable machinery for cleaning and curing 
IH'oduce. It n^ill also exhibit cases skilfully packed with fruit 
and other jiroduce ready for shipment. 

It has been arranged that preli miliary exhibitions will be 
held shortly at Sr. Lucia, Dominica and Montserrat, 

BULLETINS, HANDBOOKS ANO LEAFLETS. 

The Royal Commissioners stated that “ in the West Indies 
persons engaged in cultivation suffer from isolation and 
“ are often without any information as to n^hat is being done 
“elsewhere.” In addition to the employment of travellmg 
instructors it is pro]iosed to meet the difficuilties of isolation 
by preimring and distributing bulletins, handbooks and leaflets 
affording information on subjects of general interest. The 
principal publication of the Department will be the “ West 
Indian Bulletin.” Tliis wjH probably be issued at the end of 
this month, and will contain ampngst other matter the 
proceedings of this Conference. The handbooks will contain 
hints and directions in simple language on the cultivation of 
certain crops such as Coffee, Cacao, Oranges, Pineapples, Bananas, 
Ginger, Vanilla, etc. The handbooks will be stitched in canvas 
covel*s and form a series similar to those issued in England 
and the UniUMl States. The leaflets will be of a more modea4. 



ciiamoteji’ and will coutain information expressed in simple and 
clear language suitable for distribution after addresses ai^ 
demonstrations giveii to small cultivators by the Agricultural 
Instructors. These leaflets will also be supplied free to 
magistrates, medical and revenue ollieers, the clergy, police 
oflScers, and all having influence, or coming into contact, 
with the peasantry. Both the handbooks and leaflets will 1^ 
regularly supplied to schools, and the teacdiei-s will be encouraged 
to use them in dictation lessons and take an interest in diffusing 
the information contained in them amongst the people of 
the district. 

AORJCrLTURAL TKAC’HINO IX URJAIARV SOHOOl.H. 

in all agricultural communities the need of the hour is the 
education of the rising generation in the knowledge how to obtain 
from the soil those products for which thei*e is a good demand 
in the markets of tire world. Ignorance and ineptitude can 
never produce successful results. Tlie pi evailiiig piactice in the 
West Indies is to take everything out of the land and abandon 
it immediately afterw’ards. This is a vicious and destructive 
system; but to suddenly change the habits of centuries is 
imi)ossible. We must take the children and gradually teixcli 
f^heip other ways. At least, the principles of sound j^riciiltural 
methods must be taught in the elementary schools. Large sums 
are being spent in these Colonies on general education. The 
total quoted in the Report of the Royal Commission fin* the year 
1896 was £180,000. It is admitted that “ the efforts made on 
general education have been largely successful.’* In some 
colonies steps have already been taken to teach agriculture as 
a part of elementary education. Tiie chief difficulty is the want 
of knowledge on the part of the teatdiers. It is honied that 
the Agricultural Department, as suggested by the Royal 
Commissioners, “ will be in a i^osition to remler valuable 
assistance ” in this direction. With the co-operation of the 
central educational authorities in each colony, the teachers 
will be given a course of instruction in the principles of 
Agriculture. They will also be taught how to impart the 
knowledge thus obtained to their pupils in a series of object 
lessons. They will fifrther be supplied with a school reader 
.containing agricultural information in simpleand plain language, 
This will form the basis of all the theoretical and practical 
teaching required for the first few years in elementary schools. 
Great hopes are based on the educational value of school gardens 
where the teachers and children will carry out practically 
operations .suggested by the lessons taught in scWooJ. ^ In 
England, tie Educational Department recently referrjfed to 
school gardens asfollows : — “ Wef idly recognise the ini)rQve^neut 
which a thorough knowledge of cottage gardening may effect 
in the condition of the working classes in agricultural districts; 
Ixit as a school subject its tdaehing also serves a general 
educational purpose.” Following the example set by the 
Education Department in Jamaica, it is proposed to make 
smaR grants in aid in two glasses : (A) to schools in which 
the theory of Agricultm-e i^ satisfactorily taught ; and (B) a 
sM|rhtl|r increased grant in hases where, in addition to the 



teftofaing erf the theory of Agriculture, school' ga^rdi^ or 
experimental plots are inauitained by the efforts of the 
te^*hers and scholars. 

The amount of the grant proposed for c^ach school in class 
A would be from £\ to £3; in class B from £2 to £5 ; 
depending in each case on the number of children who reach 
a satisfactory standai'd of attainments. For the first year or 
two the total amount of these grants u^oiild necessarily be 
very smalt as the chief outlay would consist of exi^enses 
incurred in giving instruction to and in training the teat'hers. 

AGRICULTl'RAl. SCHOOr^S. 

The Royal Commissioners recommended that “ a system 
of training in agricub ural <H*ciipation was much needed ” in 
the West Indies. It was suggested that “ some at least of 
the Botanic Stations should have agricultural schools attached 
to them where the best means of cultivating trojucal plants 
would be taught.” It is proposed to (?arry out this valuable 
suggestion. Provision has been made to establish an Agricultural 
Seined immediately at Dominica, and as soon as the necessary 
land has l>een obtained, similar schools will be started at St. 
Vincent, St. Lucia and St. Kitts-Nevis. These schools are. not to 
lie Reformatories, and will not deal with ci*iminals. This would 
defeat the object in view. The more suitable plan for obtaining 
pi^pils would be to admit, preferably from the country 
districts, orphans and destitute children over nine years of age, 
or those voluntarily placed at the schools by their parents or 
guardians. The order for their admissicn will require to 
be signed before a magistrate, and provide that the child 
remain at the school without molesttition of any kind for a 
period of not less than five years. It is hoped by means of these 
Agricultural Schools to traiu a certain number of the children 
of respectable black people in sound agricultural methods. They 
will, first of all, be employed in raising their own food and will 
be accustomed to neat, intelligent and active methods erf 
carrying on various operations of garden and field husbandry. 
F^urther, they will be carefully taught to handle tools^ 
how to raise and pinine fruit trees, the best means for getting 
rid of fungoid and insect pests, and how to bud and graft. 
The boys thus trained should be most useful afterwards in 
diffusing practical knowledge of this kind amongst their own 
people. 

TF4ACHalra soientipu; aoricultitre in the higher schools 

AND COLLEGES. 

On this important subjei?t a paper is to be read before the 
Gonference by the Rev. William Simms who has given 
considerable attention to It, He has also visited the United 
Imitates and Canada with the view of studying the methods 
there adopted. It is hoped from the jiai^er itself and &om the 
discussion that will follow, it may be possible to suggest a plan 
for at least starting the teaching of scientific i^riculture 
in the Colleges in the West Indies. 

So far, little dr nothing has been attempted in thivt 



direction* In consequence, the students attending the highei^ 
Educational institutions turn their attention to the learned 
professions or to Government clerkships. Both these are 
now overcrowded, while the better paid appointments 
connected with scientific Agriculture, are filled from outside. 
We must endeavour to make Agriculture a popular and 
remunerative career for young men in the West Indies. To do 
this would be an effective means of generally increasing the 
resources of the colonies. It is understood that the training 
in Agriculture given in European countries is not suited to 
men who are destined for tropical planting. Such men are 
always better taught amid the special circumstances of the 
tropics. 

The Department is prepared to offer grants to enable 
certain institutions to employ teachers in agricultural science, 
and possibly provide a number of scholarships for the most 
promising pupils. The Heads of these Institutions witli whom 
I have conferred are tJioroughly sympathetic in this direction. 
I, therefore, anticipate as one of the results of this Conference, 
that it will be possible to prepare a scheme for the teaching of 
agricultural science that will meet with the approval of the 
Imperial Government. 

FUNGOID AND INSEUT PESTS. 

The injury done to food crops and fruit trees by fungoid 
and insect pests, is very considerable. The discouragement 
thus met with by those anxious to follow a better system of 
cultivation is no doubt responsible for the little progress 
that has hitherto been made in this direction. Usually, the 
small cultivators regard a disease iji their crop as a fatalism, 
and make little or no effert to deal with it. They also leave the 
diseased crops on the lan<l, which, in the case of fungoid 
disease, becomes infected with spores, and so the crops of 
succeeding seasons are also injured or destroyed. I estimate 
that the total loss to crops from preventable diseases in the 
West Indies amounts to several thousand pounds yearly. Mr, 
Fawcett will bring forwartl some suggestions on this subject 
before the Conference on Monday afternoon. 

' NEW STEAMSHIP SERVICES. 

As directly associated with the work of the Imperial 
Department of Agriculturt^, 1 may mention that tenders were 
invited in London, in September last, for four new steamer 
services for the West Indies. Service A. is intended U) provide 
a fi#tnightly service between all the islands from St. Kitts 
southward as far as Trinidiwl. The object of this service, iu 
accordance with the recommendations of the Royal Commission^ 
is to afford with the existing Royal Mail Service, a regular 
weekly service between the island^ Service B. is intended tc 
be a fortnightly service between Trinidad, British Guiana, 
Barbados and Canada. This, it is hoped, will encourage 
trade in Sugar and other products between the West India 
Colonies specified above and the Dominion of Canada. 
Service C. provides for a fortnightly fruit-steamor se|;vice 
between St. Vincent, Dominica, and the United States or 
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Canada. The SteamerH are to be ai>ecially fitted for the 
carriage of fruit and the Contraclorn are to iinder*take to 
])urchaHe fruit at fixed raten. If circiiiflstanceH require it, 
it has been suggested that this service be modified so as to 
provide fruit steamers between St. Vincent, Dominica and 
the United Kingdom. Service D. is intended to supply a 
direct tri-weekly fruit service between a port or ports in 
Jamaica and a port in tlie United Kingdom. 

Dr. H. A Alfohi) Ni(moiJ.s, C.M.C. (Leeward Islands) : 1 
rise to mov e that tlie thanks of the Conference be given Dr. 
Mori’is for the able, interesting, and extremely instructive 
addi*ess that lias ,jnst been delivered by him. Dr, Morris 
has mentioned that liis address will be printed and traced in 
the hands of the inendicrs of the (Conference, but that is not 
sufficient. I am satisfied that the whole public of the British 
West Indies are looking forward with keen interest to the 
uttcraiK'es of tlie President of the most important Conference 
that has ever been held in the common interest of these 
(.’olonies. I beg, therefore, to move further that the address 
be printed, and that it be nuule to form iiart of the Reixirt of 
the Proceedings of this Conference for ]>ublication and 
distribution throughout the West Indies. 

The Honourable W. H. GliKAVKs, C|.C. (Barbados) ; I have 
much pleasure in seconding the vote of thanks moved to Dr. 
Morris, and the motion that the address be printed as part of 
the Official Report of the Proceedings of this Conference for 
dist!*ibution. 1 have had the pleasure of meeting Dr. Morris 
on official business during the past three or four weeks and 
1 may rmnark that 1 was struck by th(‘ keen interest with 
which he has developed matters connected wdthhis Department. 
1 firmly believe that w ith Dr. Morris at the helm, the West 
Indian 8hif) of State w ill come fortli out of the troublous 
Avaters and eveatually reach a haven in safety. With his 
energy and ability, and the keen interest that he takes in the 
w^ork of his Department, and also with the co-operation of 
the gentlemen J see around the table -most of whose faces 
are uuknow ii to me, but whose names are verj^ w ell known — 1 
feel tliat if they giv e Dr. Morris that siqiport whicli 1 am sure 
they will, recollecting that the West Indies ai*e simply so many 
atoms uf a vast wliole, tlie suc<*ess of his undertaking is 
assured. 

The PuEsiiiKXT : I am extremely obliged for the kind 
remarks that have fallen from the two speakers wdth regard 
to my address. I shall have pleasure in including it as a part 
of the Pro(*eediugs of the Conference. It is now^ proposed^to 
enter at omc iqiou the progiammc, copies of which have 
already been handed you. It will be seen that it is inoposed 
this morning to devote tlij* whole of our time to questions 
affecting the sugar-cane industry. I had hoped to have 
induced Professor Harrison tc> read a short Paper on the 
further Avork to be undertaken to improv e the sugar cane in 
the West Indies; but, unfortunately we cannot have that 
pleasure. I Avill, therefore, call upon Professor d’ Albuquerque 
to read his paper on “ Manurial Experiments connetited with 
the Sugar (?Jaue/’ 
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SUGAR CANE MANURIAL EXPERIMENTS. 

[By Professor J. P. D’Albuqubrque.J 

Mr. President — At your request I have committed to paper 
a few points for' the purpose of intrcxlucing the subject of 
sugar cane manurial experiments for discussion. I understand 
that your object in desiring that this should be one of the 
subjects discussed at this Conference is to promote an exchange 
of views amongst practical experimenters, a possible settlement 
of any difFerences of opinion which may exist upon the best 
way of practically carrying oxit such experiments, and the af- 
fording of help to any that are noAvly entering upon this held 
of enquiry — througli an interchange of ideas amongst workers 
who have devoted considerable time and thought to an import- 
ant matter connected witli West Indian Agricultuie. 

I confess to feeling some diffidence in otxming this dicus- 
sion in the presence of one or two chemists who have worked 
at it so much longer than 1 have : and I should have been 
better contented to leave the mattei* in the hands of my fi'ieiici 
and predecessor Professoi* Harrison, of British (hiiana, whose 
work, carried on in (‘onjunction Avith Mr. Jenman, both on 
seedling canes a?id on cane manure, must command the admii'a- 
tion of every student of science who has (xrasion to take up 
these interesting subjects, and form a mod(d for every present 
and future Avorker. 

I AA^as requested to read a paper upon manurial expei‘iments 
to occupy some 15 minutes in reading : but t!)e lines that siicli 
researches have taken during recent yt^ars ami their rc^sults, 
haA^e been very excellently sammaristxl by Professor Hai’rison 
in B, paper read comi)aratively i*eceutly before the British 
Guiana Agricultural Soiaety, and a ])apei* Avorthy of ivading 
in the presence of so many distinguisln^d West Jmlian Botanists 
and Chemists already familiar Avith the subjt‘ct, would have 
required much more time in its compilation than 1 (?ould 
spare during the fcAV busy days since 1 was ai)prised of th(‘ 
exact subject Avhich I Avas asketl to introduce to the ('onfertmce. 
I have, therefore, elected to confine myself to a f(‘AN' ))ractical, 
and perhaps souieAAdiat technic’al, details whicii havi*, recently 
presented themseh^es to uh' afresh in starting some ucav series 
of experiments, and upon Avhich I should be* benefited by 
hearing the vieAvs of other AVest Indian Avorkers Avho may 
favour us with their opinion upon some of the points raised 
and bring up others Avhich are omitted in my remarks. I na- 
turally look at the subject i)riniarily from the vicAv of Barbados 
which is the only Colony of Avhich 1 have agricultural expe- 
rience ; other Avorkers present Avill knoAv how far methods 
require modification to meet the conditions of their own colonies. 

Put very briefly, the headi\ Avhich J touch u[)on are, ~ 

(a.) the choice of locality, 

(6.) size and 3uimber of plots, 

(c.) variety of (*ane to be used, 

(c?.) methods of api)lying manures, 

{e.) thd^ sele(‘tion of cane samples foi* crushing, 
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(/•) juice and megass samples for analysis, 

((/.) the recording of results and the» calculation of 
and loss. 

I take it that wherever the soils and rainfall of a colony 
present sufficiently marked differences, it iiff desirable that 
a locality offering a typical specimen of each should be se- 
parately experimenttHl upon. In every case tlie field chosen 
should be as uniform as possible in all respects and having se- 
lected such a field, (h.) the size of the plots will be the next: 
matter to settle. Practical planters, including those that take 
a keen interest in agricultural experiments, are generally in- 
clined to place littl(‘ faith in n^snlts obtained on very small 
areas and consider tluvt no result is worth much unless some 
acres have been under each separate test. Actual experimenters 
also, have in some cas(‘s tried to overcome the invariable differ- 
ences of fertility occurring in even small fields by the use of 
com i)aratively large ])lots of say an aere on the apparent as- 
snmx^tion that tlie diff’erences of fertility from one part to 
another of such aji art'a will neutralise one another and give 
a mean correct result. But. when tliis method is adopted these 
differences of fc^rlility ai c necessarily unknown ((uantities, and 
it is imi)ossible to be eertain when added uj) that these dif- 
erences do not ])r('ponderat(‘ greatly in cme directiop. It seems 
to me that this na^thod involves workhig in the dark, and that 
the unecrtaiiitios are by no means eliminated by duxfiicate or 
triplicate plots. I think the use of several fiindll plots of each 
kind prefei'able.and that the diffhailties arising from variable, 
fertility aiv most satisfactorily dealt with by the method of 
control plots (‘inxdoycd by Haij-i.son and Jenman. By this 
method an attempt (and it st‘cms to n»e a vmy successful at- 
tempt) is made to ascertain what tiu‘ relative variation of 
fertility actually i>, permitting the comparison of the yield of 
each ])lot of a seriiv'- with th(‘ ni<‘an of tlu* yields of the no- 
inanure i)lots calculated a< KK): and this is the clearest 
method of exhibiting sncJi results with which Iain acquainted. 
No doubt an advantage attached to the usc'^ of a few large 
])lots is the possibility of crushing the whole plot and taking 
a samj)le froju all the juice, a procednr(‘ inqtossible with a 
large number of small i>lots when' tln^ fretiueiit stoitpages to 
au estate mill would cause too great a delay to the work of 
both the estate aiul fac'tory. On the other hand, it ’has been 
shown to be possible to select a small sample of canes vrliich will 
represent a x>lot with a sufficient degree of accuracy, and we 
have the great desirability of a large number of plots, if au^' 
large number of questions arc to be answered within ^ 
reasonable time. IMoreover, the loss whicdi results from a noil- 
manured small plot, or an inadecpiately manured small plot, both 
of whi(di are a necessary fcatpure of mauurial exjK^riments, is 
reduced to a minimum. When large number of small jilots' 
is emjiloyed, the crushing will necessarily be done in a small 
exxierimental mill and I suggesttHl the use of an oil engine at- 
tached to such a mill in the future experiments to be carried 
on in Barbados. Such a mill will exjiress some 65 to 70 per 
cent, of the cane as juice, and as a rule only a sample and not 
the whole xilot will be actually crushed in the mill. ^ ' 
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(r) Having selected the field and determined the size oi* tlu' 
plot, the next cpiestion will lx; the var'iety of crane to [)lant. 1 
think most of ns \Vill agree that all things considered some 
kind of Transparent (*aue will be best adopted for tlie ])iii*pose, 
as Transparent canes resist drought and fungus better than 
the Bourbon anil ratoon wlnnv the Bourbon will not do so. 
Personally, for Barbados. I shoidd favour the White Transpa- 
rent, using the term to include both ('aledonian Quetai and 
Rappoe which are held by Barbados ])lant(n%s to present differ- 
ences from the cam' known hen* as White Transparent.” 

T think that in ])ractic(* it w ill be desirable* for (*ach <*\peri- 
menter of experience to decide for himself tbe most important 
of all points relating to such (*xperiments, viz., w hat constituents 
andlKnv much of each to use in his experimental manures and 
when to apply them bo the A arious jilots : these* are matters 
Avhieh Avill be affected at all events to some extent by local 
conditions and by what has already be(*n learnt from exp(*i*i- 
meiit in his own and other localities. 

(d.) At Dodds the experimental manures are mixed to- 
gether and applied Avithout admixture with ashes or other 
diluent. If this is carefidly done. I sec; no ob\ ions advantage 
'in making in Barbados any change* in that respc*(*t. The (juan- 
tity of mixed manure for a single stool is first w eighed in the* 
field and then measured from a spoon in front of the boy 
Avho is to apply it, the boy then imts the* same number of 
spoons to each stool. In some manurial experiments \vhich 1 
carried out elseAvhere. I also used the mixcid or* undiluted nra- 
nuros, Avhich Avere measured out in tin trots made to hold the 
approximate (luantity recpiired and adjusted in the* Laboratory 
by putting clay at the bottom till each delivered the exact 
amount The pots Avere. of coui’se. markc*d to cor respond 
AA'ith the bags and iilots. In the* Dodds experiments the trasli 
is drawn from the stool, a shallow furrow made around it. 
forming a cii*cle of about 2 or 1 f(;c‘t diameter*, the* manure* 
is placed uniforauLv in the furrow , r*ubbe*d into the sur face soil 
arrej the tra.sh then dr*aw ir back around tire hole. 

(c) In the reapirrg of the plots, an all-irnpor*tant e-onsid(*r*a- 
tiou Avhere only a jiart of the plot is ae*tually e*rushed. is the 
taking of a corr*ect sanji)lc\ In the* Br itish (biiaira exp<‘r*irnemts 
the whole plot is sarn})leMl down by the* e*ye irr the* held to a 
representative sample of 0 canes, and from the*rn by a sonie*- 
AAdiat laborious pmcess the final sample of 4 to (i lbs is'obtained 
for the Laboratory mill.’ In recent years at Dexlds avc have 
found it convenierrt to crush 100 tl»s. of e*anes taken frorrr 
the scales w'her*e the w hole of the plot is w eighed. The Br itish 
Guiana method has beeir shewn to be a correct orre w hen 
wnrked with judgment and erve: but the means at our 
disiiosal here Avill permit of 100 to 200 Ihs. of caries lx*ing 
crushed in the mill, and under* our local e*orrditions of woi*king 
we prefer as far* as possible* to render* the sampling as 
ineehaiiical a matter MS possible. I have, therefore, suggested, 
in future, when the canes are counted off the scales that, 
say, one in every five should be thrown aside in a heap : this 
would Ire. say, 80 eane.s from a 10 stex)! plot and form the 
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fii’Ht s«Hi|)k‘ hihI W()uI<| iusui*t» a- thorough mixing of eaues 
from tile different partH of the plot. Ty diminish the size 
of this large sample it can be similarly taken up one cane at 
a time and one in every two to six thrown aside to form the 
representative sample of 200 or 100 lbs. 

(f,) The suc5rose, glu(‘ose, and specific gravity of tl>e juice 
have alw’ays here been determined u])on a fresh sample. I 
do not know of any satisfatttory jircserA ative of these con- 
stituents in juice. Salicyli<* acid and carbolic acid although 
allowing considerable iuvt^rsion I find fairly suitable for 
preserving juice for ash analyses or nitrogen determination. 

The sampling of nu»gass for analysis has always presented 
great difticiilti(‘s to nu*. Wlnm I first took ])art in the 
experiments her,', I fon nd it (*ustomaiy to take a bag sample 
of the mega s.v at tlie mill and place the bags of niegass upon 
the factory boilers immediately after sampling, and by 
i‘aising them rapidly to a somewliat high temperature prevent 
feriTK'Jitation. They were di-ied at this temperature, taken 
to the Laboratory, ])oAvdcred, and tlie sugar etc. deteinnined in 
the dried sainph* a)jd <‘alcula.tc^d to tlu* nndried megass. Were 
it possibh* to insuK' that llu' bags were placed on a boiler 
kept constantly hot enough until the megass were dry, and to 
insure that tlu' bags were not afterwards exposed to damp 
before bottling off in th<‘ Laboratory, the nieth(Kl Avould be a 
very satisfa(*tory one, and in the liands of my predecessor 
it aj)pc‘irs to havi' worked well. For some tw^u or three 
seasons afU'r I took part in the work 1 found remarkable 
dift‘erene(‘s in my r(*sults (*ompared with his, and at last it be- 
calm* obvious that l\*rm(‘ntation had taken place in some of my 
samples and 1 have never since* been aide to satisfy myself that 
the samples which ait* sent (every ye‘ai*) to the boiling-house 
all reach me ill a sa tisfat*tor\ condition fora comparison to 
In* madi^ of tht‘ir . analyst's. A ])owcrful shredding machine 
might powd(*r the fresh sample of niegass suttieiently rapidly to 
admit of its being ihoioughly mixed ami a sample of workable 
sizt* being tak(‘n for analysis belore changes have taken place. 
This would set‘in t<» im* to In* the lK\st method of dealing 
w’itlnnegass w lu*i*evt*r its jinalysis is desirable. 

in) Tin* linal point to mention is that of the method of 
r(*cording ami (*alculating stmu* of the results. There seems to 
be a pretty general eonseusiis of opinion as to Avhat results 
should In* reconh'd. At Dodds tlu* rotten eaues are weighed and 
returned sejiarately. 

It^ has geiu*rally been the enstom for experimenters to 
calculate tlu* gain or loss from a given manure application by 
comparing the calculated yields of sugar in tlie expressed 
jui(*e. Harrison and Jeinimn in their recent experiment have 
preferred to cahailate it from tjie value of iiurremental canes. 
Wherevei* a. tightly-bi*a(*ed three-roller mill giving an extrac- 
tion of 05 to 70 percent, is employed, I suggest that the error 
from comparing the values of the yields of sugar in the 
expressed juice is not greater than that of taking the weight 
of tla? canes, assmming an average composition and there- 
fore value per ton. and (*alciilating from this Imsis. 
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DISCUSSION. 

Professor Hardison (Hritisli (juiana) : Dr. Morris has asked 
me to say a few woi tls in reference to tJiis mattei*. Pi'ofessor 
d'Albmiuerqne seems to liavo eX|)eri<Mieed some diftieulty with 
regard to keepqig megass by drying it. Wlieii I was ]i(n’e, 
although I was not satislied with tlie general eondititjiis, I 
kept it for twelve mojiths and analysed it every month, and 
certainly it did not change then. It was the same at the end 
of the twelve mouths as at the beginning. I do not, howevei*. 
think that analysing megass is ox much importance. It Avas 
formerly done for the purpose of ascertaining whether tlm 
sugar cane was the plant which was described in text-books 
as containing 18 and 20 per cent of sugar. We found it did 
not. We found it contained about 13 or 14 per cent. That 
was why megass was analysed. Now, as wc have proved 
satisfactorily what the contents of the sugar cane are. w'e do 
not require further analyses of the megass. It will be cpiite 
sufficient if we examine the' juice. Professor d’AHjiiquercpie 
also speaks of the difficulty in preserving the juice. I have 
found that corrosive sublimate will preserve the juice for a 
sufficient time to make accurate determination. It will not 
affect the specific gravity. That. I think, is the most satisfac- 
tory substance I kmwv of to preserve the cane juice a sufficient 
length of time to allow’ of analysis. It is bet t('r, how'ev(‘r, that 
it be analysed the moment it is expr(.*ss('d. In my Laboratojy, 
we start in the morning at 8 o'clock and the w hoh' work is 
finished betw’eeii 11 and 12 o'clock, so that there is litth' tinu* 
for changes to set in. Witli regard to inanurial exi)eriments 
there is not the slightest doubt- that you inust iiave a comt)lete 
system of soil control. My (‘Xi)erimcnts at j)rest‘nt cover a 
femall area, although there is a large number of t)lots. J have 
about 170 to 200 plots, and there are about 11 control jdots 
distributed througliout the field. 1 thought at one time that 
these w’onld be sullicient to deU'rmiiu' the dilTerencos in the 
fertility of the soil, but 1 would be moiv salisfit'd if instead of 
11 of these plots, 1 had 40 or 50. Dur fields in Demerara are 
of a different nature to the fields in Barbados, and to a person 
not knowing much about soils, it would api)ear that on a 
limited area, say of 13 or 14 acres, e\ ('ry part would be exactly 
alike. When w e tried it, wed'ound that on a plot of even four 
acres it was different in dilTen'iit parts. We found that the 
difference infertility in <li1Tei*ent ])arts was greater than the 
difference to be obtained from mauurial experiments. That is 
the reason wdiy mamiriaUexp(‘rinu*n(s ovc'i* w ide areas are as a 
rule, not very suecessfid. 11 is almost im])ossil)le to get any- 
Nvliere an a<*re of land in w hich (*ach part of that aert' is all the 
same. This is true not only of Barbados but of British Guiana 
where land to the oi<linary eye wopld ai>pea!‘ to be exaetly the 
same in (wery part.^ With rc'gardV) varieties of canes used for 
manurial exptudments, w Jiere it is j)roposed to carry on ratoon- 
ing, the Bourbon is not a suitjiible (vine for tliat ])urpose. It is 
better to ex))eriment w ith selected seedling varieties. The 
principal point in the cxiieriments is to ascertain the amount of 
nitrogen the canes w ill take up. We know' ah'eady the arnount 
)f phosphates and potash to apply. It does not matter wdiether 
>row apply too mueli potash ot* too much phosphates, but the 
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difficulty is with the nitrogen. This is the constituent on ttie 
correct application of which the cro^j immediately depends. 
I believe (although I am being told that in so believing I am 
belieWng Avhat I ought not to believe) that, where you apply 
excessive (|uaiitities of nitrogenous manures, you are raising a 
crop which is excellently suited for fungus. 

Mr. Franc'jh Watts (Jamaica) : 1 should like to pay my tri- 
bute of respect and admiration to those gentlemen Avho have 
been engaged professionally in the woi k of manurial experi- 
ments in the colony of Barbados. There is no part of the 
Avorld A\liere sugar cane is grown to-day, AA'here the name of 
Professor Harrison is not known and held in the highest res- 
pect. In my own expm'iments and Avork connected Avitli this 
subject, 1 have rlAvays and at all times l eceived the fullest help 
and assistance from him, and T am quite sure that the same 
remark Avould a])i)ly to all those aaJio haA^e had to seek adA'ice 
from him, (dther when lu* Avas resident in this colony, or since 
he has been at British (iuiana. Professor Harrison says that 
Avhen he first came here, lie had the task of finding out aa hat the 
sugar (*nne was. It Avas at that time an unknoAvn quantity, 
and it is to Prof essor Harrison, largely, that Ave knoAV and are 
able to state w ith reasonable certainty an hat- the sugar cane is, 
and what can be got out of it. [Professor Harrison : The 
credit of working that out is not due to me so much as to my 
predecessor, Mr. Francis.] That in no Avay. detracts from the 
merits of his own hard work. 1 think it is very largely due 
to Professor Francis and Professor Harrison that Ave knoAA' 
wliat the sugar cane is, and I think it is largely due to the 
latter gentleman that we have now’ seedling canes. Perhaps 
Professor Harrison Avill again tell us that he did not discover 
the seedlihg cane, but 1 believe I am correct in stating that 
he Avas the first to make it a x aluable adjunct in experimental 
AN'ork. With regard to the paper read by Professor d’Albu- 
(pierque, 1 do not know that there is much for me to add. 
I think that most ])ersons who liave done this kind of AAork 
have come to the conclusion that it is difficult to obtain suita- 
ble plots, to be used as control plots, and that an c must haA e 
ample assistance if Ave are to deal Avitli an enormous number of 
such plots. That megass can bi^ analysed Ave knoAV, but that it 
(;an be jireserved readily and easily for experimental AAwk, is 
(juite anothei* matter. M> experience is that it is a difficult and 
precarious matter to preserve megass so that the analyses may 
be put forward by the chemist Avith confidence. Witli regard 
to preserAung jni(‘e, 1 may say I haAc used carbolic acid, 
mentioned by the two i)reAi()us speakers, and it has almost 
iiiA^ariably giA’en satisfaction. Tii tiiose cases in Avliich it did 
not give satisfaction, 1 think failure Avas due to the presence of 
an enzyme ill the juice. Tliereis a matter that came under 
my notice namely, the peculiar behaviour of the sugar cane 
ill its relation to phosphates. It AAas found in the early 
experiments at Barbados that in some cases the addition of 
phosphates to the manure apiJicd actually reduced the yield 
of sugar. At Antigua, iny experience Avas very similar, and it 
is aif occurrence I am unable to explain. Perhaps those Avho 
have had Avider experience may be able to explain the reason 
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There in wo doubt that tlie main factor of t^awe iwaiiure in 
nitrogen, and to the practical man to whom it means pounds, 
shillings and pence, Vhe correct management of nitrogen is an 
important factor in determining his profit or his loss. In 
considering the varieties of canes to be grown and the kind of 
fertilisers to be afjplied, there is no doubt that much thought 
must be given to the surroundings of the station, ami the 
conditions of the colony. When the small station at Antigua 
was started, experiments were first of all made wdth the Bourbon 
cane. It w as soon found that this cane was attacfked by a 
variety of diseases which rendered it extremely unsuitable for 
cultivation. We lost a large ])roportion evtm with the greatest 
care. But other varieties of cane withstood, to a <*ei*tain 
extent, the ravages of the diseases. That these other varieties 
would entirely withstand disease, was too much to ho])e, but 
that they couhl withstand them to a great extent is cleai*. 
No doubt, that is a factor which w ill differ in every colony 
according to the conditions under whitdi the canes are gi'ow ii 
and cultivated. The extreme imi3f)rtance of experimental 
station w^ork recpiires that these matters should bc‘ carefully 
dealt with. It is admitted that t'xperiments of this kind 
are perhai)s less carricHl out in the colony which I have 
the honour to represent, than in some of tlie others, becaust^ 
of the preponderance of other products in reflation to the 
sugar cane crop. But J have no rloubt that in tlu* near fuliwe 
and W’ith the encouragement of the lm)KU‘ial l)ej)artment of 
Agriculture, w^e shall be able in Jamaica to add our (piota to 
the amount of information whiidi it is the duty and function 
of the Department to ac<piire and utilise. * 

The Prksioknt : I would like Jh*ofessor Harrison to stab* 
the distance his Laboratory is from the ex|)erim(‘ntal cane Helds 
in Dernerara; and w hether it is advisable to have the ex])eri- 
mental cane mill on the ])lots or at the l^aboratory. 

Professor Hahrisox : The distance of most of the plots 
from the Labo?*atory is, I think, about two and a half miles. 
The canes are brought dow n at night, and the crusliing and 


^[Professor d’Albmiuerque luis requostfd mo to add tlu* following noto, 
as the discussion on his paper was ckjsod without gi\ ing him an i>p}>orlnnit y 
of replying to the points raised.— Thk Prksidknt. | 

— I have tried both corrosive sublimate and carbolic acid as pn*serva 
lives of cane juice for analysis. The former somewhat obscui*es the dot er- 
lulnation of the glucose by Fehling or .Voxblet methods and the latter does not 
prevent inversion unless’added to the limed juice ; snd if limed, the sample 
cannot be used for ash analysis. Possibly* as Mr. Watts 1ms suggest«*d, 
Ammonia solution could be substituted f<»r lime w ith equally good effect and 
W'ithout interfering with the ash determination. 

While I admit that- inegass analysis is not likely to he needed in vianuHal 
experiments, 1 cannot agree w ith Professor Harrison, if he means that megass 
analysis will never be recpiired in any investigations eonnecied with the 
sugar cane ; ami I think it highly desiruhle from the point of view of the 
sugar chemist that some reliable inetluYl should be found for taking samples 
for analysis. When once dried 1 have found, with Professor Harrison, that 
ihe bottled samples will keep Indefinitely ; but the difticulU" in my caseoceuis 
before they get to the Lal>onitory in the nrying prociess. Unless* the Imgs are 
tratched personally by the chemist as I understand Professor Harrison did 
watch them -it is exceedingly unlikely that those in charge of the boiling 
house, already fully occupied, can give them the attention necessary to Uisure 
such a preservation as can be relied upon by the chemist, ami uponwdiich 
publish^ analyses can be based. .J.P.D’A. 
c 



analyHirt take pla(‘(^ next Tn<)rllill^»:. It is absolutely necessary 
to have the mill as near as }K)ssible to tbe Laboratory. 1 would 
like to mention what I have observed to be tfie action of super- 
phosphates on canes. If the files of the Affricvliur^al Journal 
of this colony be referred t<), an extra(*t will be found in <»ne of 
them, jj^ivin#*!: an account of an experiment by I)f. V'oelcker who 
found that the yield of turnips is decreased by an excessive 
dressiuf? of super])hosphates, so tliat the vt*ry manure wliich 
he says is necessary to give a good yield, if a])])lied in excessive 
quantities, decreases tlie yield. It is exactly the same case 
with the sugar cane. The cause of the decrease in yield by an 
(‘xcessive dressijig of superphos])hates is put down by Dr. 
Voelcker to the a(*idity of th(‘ su])eri)hosphates, which act 
injuriously on tht‘ rootlets of the plant. AV^here. however, the 
application is a liinited oiu^. it is profitable. 

Tin' ]*KKsii)KNT: The acdion of su))ei‘i)hos]>hat(^s on turnips, 
is discusse<l in the Krir ho/lr/in (1805, ])p. 120-K12, with plate). 
It is possible that the action is not a direct chemical, l)ut a 
physiological one. It is anothm* illustration of tlu‘ care that is 
necessary in tin* a})plicatioii of manures to crops. As our time 
is limited. 1 would suggest that we proceed to tin* next subject 
on the Agenda a pajH'i* b>' Mr. Uovc'll. thi' Agi ieult-ural SiqK'r- 
inteinh'nt of Sugai* C’ant' Kxpt'rimenl.s in this island. 

FIELD TREATMENT OP THE DISEASES OP THE 
SUGAR CANE IN THE WEST INDIES. 

I By J. B. B()Vt:iJ.. P.L.S., F.(\S.] 

Tlu‘ papm* which I now havt‘ thi‘ honour to read deals 
hrietly with tJio lit'ld trt'atnnmt of tlie dist*as('s of the sugar 
cane in the West Indies. 

For nearly two centuries the sugar canes in the AVest 
Indii's hav(‘ at certain pcn iods been subject to vaiaous animal 
and vegetai)le pests, for we find from vSelioml)urgk*s liisiorif of 
Ha rhadoH. that, as fai* back a^^ 15IS the island of Hispaniola, oi* 
Hayti. as it is now called, was almost abajidoned in eonst'(]uenc(' 
of an ant. w hich in that and in tin* t wo sueeetMling years, 
oV(‘rran the island devoui-ing all vegetation. About 1700 
they show(*d themselves in Barbados and eause<l such <levasta- 
tion that it was deliberated whether the island, formei'ly 
so flourishing, should not ho deserted. In 17(i»*i they were 
found in Martinique, and in 1770, in (b'enada. So great 
was the destruction which they wrought, that in 1770 the 
Government of Martinicpie offered a reward of a million of 
their currency for a i*emedy against the phigue: and tlu' 
Legislature of Grenada, £20,(100 for the saint' object, but all 
attempts to get ritl of thepi proved unavailing, until the 
hurricane of 1780 elfectetl what man had been unable to 
accomplish. In 1814 they again made their apiK^irance in 
Barbados, but did not long continue to do much damage. 
From then on, until the latter half of the last decade, the 
canes ill the AAT^st Indies seemed to have been singularly free 
from any pests, with the exet'ption of the moth borer. 

However, about that time fungoid diseas^^s began to 
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show themselves amongst the canes, not only in Barbados 
and the other West Indian Islands, but in almost every 
siigar-produeiiig ebuntry in the world. 

At the present tiine the insect and fungoid pests known 
to be attacking the canes in the West Indies are : 

(a). The Moth Borer — Diatrwa saceharaliii, 

(h). The Rind FunguS”- TrichoHjjhwria saccharL 
(c). The Root Fungus — CoIIHotrichiini falcatuhi, 

((/). White Blight — One of the Daetylopiem - probably 
Dart ylop ii i x caleoiaHa , 

(c). Black Blight. A disease appaiently caused by 
the fungus growing on the excretion voided by 
Dilpluuv saccharivora . 

Tlie shot borer, Xyl chorus pcrfomiis, and the lady-bird 
borer, Sphenophovus savehari^ are found on decaying cancs, 
but so far the preponderance of evidence with regard to 
these ttnids to siiow-^ that they are sa])rophytic. not parasitic. 
Consequently, we may for the purposes of this paper take 
no further notice of them. 

Of the foregoing pests, the moth borer has been known 
for many years, and was lii'st described by the Revd. 
Liinsdowui Guilding at 81. Vincent in 1828. 

According to Professor Comstock, the eggs are flat and 
circuhu*, and about ono-twenty-lifth of an inch in diameter, 
white when first deposited,* and turning yellow^ as they ap- 
proach the hatching point. The t‘gg takes about nine days to 
hat<*h. On the larva leaving the egg it bf'gins at oncc‘ to bore 
into the cane, on which it feeds for about thii ty days, when it 
assumes the pupa c'ondition. Tin* larva when full grown is 
about one* and a quarter inches long. The chrysalis is of a 
light brown colour, about three-quarters of an inch in length, 
and a sixth of an inch in diameter. The general colour of tlie 
moth is grey. The hind w ings of the female are lighter than 
the fore, and lighter than either i)air of those of the male. 

The attack of tlie moth borer is first noticed as soon as 
the canes are a couple of months old, w hen the centre unfolded 
leaves (;f the inlected canes arci .seen to turn yellow and then 
to dry. At this stage* on eixamining one of the stri(*ken 
canes, the apical portion of the gre)wdng cane is found to have 
been eaten through by one or more of the larva*. Later on 
when the canes get further advanced, the larva will bore 
into them, and complete its life history without killing the 
cane. The moth borer, not only of itself, causes considerable 
loss, but as its tunnels form easy xdaees of ejitrance for the 
spores of the rind fungus, it is highly desirable that this pest 
should, a.s far as possible, be destroyed, and to this end the 
following recommendations ire submitted for consideration. 

(1) That all borer jjlants, /.c., plants bored by the moth 
borer, should be rejected, for even if they are 
soaked jn some disinfecting solution, it is not 
^ possible in every instance for this to pehetrate 
i flie narrow channels containing the larvae and 
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pupRi, owing to tlfo debris and air contained 
tlierein. , 

(2) That all plants should be soaked for twelve hours 
in lime water containing one gallon of lime to 
a hundred gallons of water; oi#i dilute solution 
of J eyes’ fluid; or a solution of carbolic acid con- 
taining one pint of the a(*id to a hundred gallons 
of water -so that any adhmang eggs or insects may 
be destroyed. 

(8) That careful ins])ection of the grow ing canes be 
made periodically, and w'Jiene\er the i)resence of 
the larva‘ is noticed, by the appearance of wliat 
are locally known as “ dead-liearts,” that all 
cane> soalTected be cut out and burnetl. If the 
estate mill is at work they Jiiay, instead, be passed 
betw’een the rolhns and then thrown on the 
com])ost heaps. 

(4) That as soon as practicable after a held is reaped, 

all dried and decaying canes be collected and 
burned, passing any that contain juice through 
tlie mill first. 

(5) That at the time of the year when the moth 

borer is most prevalent, liglited lant(Tns be 
susptmded over vessels containing some viscous 
li(iuid, sucli as molasses and water. 

We now come to the Rind Fungus; THcJiosphfvna 
mcchari, and that phase of the s.ime disease known as* 
the Root Fnu^n^, ^(ColicfoirichHfH fah'ttfinn,) These wamld 
seem from various autliorities to have existe<l for several 
years before they caused Jiiuch loss — the rind form probably 
only as a saprophyte. 

The root form appears from such evidence as c*an be obtain- 
ed, to hav^e existed in isolated spots of several fields on certain 
estates in St. John’s parish, for ^mie yeai's before it com- 
menced to sprcvid rapidly. • 

However that may be. the uiKioubled fact remains that 
these twai pests, wdu^ther different fmans of the same parasite, 
or tW'O distinct fungi, have of late attacked the Bourbon cane 
with such vii'ulence in Barbados, as wadi as in several of the 
other West Indian (*oloni(‘s. that most planters have been 
obliged to discontinue gi ow i ng it. 

Unless careful examination of a eane is made, the at tention 
is first called to the attacks of the riml fungus, by the 
outer leaves of the toj) assuniing a yellowish tint, tlie colour 
gradually fading until they are quite* dead. Tlie leaves are 
gradually afi'eeded in sueeession toward the (centre, until the 
whole top is dry, and the eaiBo in a state of deea 5 ^ 

If on obs(M*\'ing the outer leaves becoming dry, the cane is 
examined, it w ill usually be found to have on one or more of 
the internodes, midway up the stem, reddish -brow' n discoloiu*- 
ations. On cutting through the rind at these discolou rations, 
the iwiderlying tissue is seen to be red or brown, with w hitish 
spots. Microscopical examination of the affectedit issue, reveals 
the fact, that the cells of these portions of tlie cane aare 



penetrated, and ia many instances, alinnst filied witli the 
liyplne of a fupgns. Lat-er on, black eni])tions are 
observed piercing the (‘nti(?le, and these under the microscope 
are seen to ]x> composed of myriads of spores, cemented 
together with ^a nnicilagiiious substance. 

The root fungus {(UALettdru-hiun fnlvaium)^ said to be u 
form of TvwhoHphrvria sacchan\ although this is denied by 
Went, is first noticed about the mouth of June, wlien 
the canes attacked se(mi to cease growing, the plants 
dwindle down, fresh shoots are sent up, which in turn 
waste away, until the stool is so weakened that the 
whole clump can Ix^ easily pulled up. <Jn oxamiuing the 
roots they are found it) be nearly all dead, those still living 
being dotted over with Mnall, re<ldish. depressed, nlctu'ous- 
looking spots. 

My attention was first called to tla^ rind fungus in 
December 1S91, by Mi*. W. C. flntson, Senr. who asked me to 
vi^it a field at Siiiibury -and tell him what was wrong with it: 
as heiiad obs(‘rved c(‘rtain clumps here and thert‘ in which some 
of the eanes wen* d.N'ing. As f did not discover any shot borer 
on my first visit, and as microscopical examination disclosed 
the j)resenee of hypine in t lu‘ cells. 1 hazarded tin* o])inioii at 
the time, that the canes were suffering from some fungoid 
disease. The next estate on which I kn(*w can(‘s to be attacked, 
was Haynesfield. in St. JohnV pari^h, whence on the IDh 
January, 1892, tin* attorney, the late Mr. A. l\ Murray, 
sent me some canes. These not only had the brown dis- 
colonrations, nou known to Im» so eharaeteristie of the 
rind fungus disease*, liut iiad in adelitioii tlie shut borei*. 
Seeing these latte*!*. 1 again examim‘d the field at Sunbury.aml 
there found tJiat sinex* my previous visit, somee)f IheMlying 
canes had bee^n l)ore‘(l by the same inse‘e*t. 

-At the time J first saw tlie caiu*s at Sunbniy. I was 
aware* of the e^xistene*e of a re)ot fungus in St. John's parish, 
wliie*h was then doing c<)nsi(le*rable damage, as 1 had alreaely 
shown Mr. Skex'te, ihe* attoi*ne‘y for lle*nle*y (‘state*, a minute 
fungus e)u the rejots of some e^ane^s obtainenl fremi that estate. I 
had even, >with his jiermission. [Janted a fe*w Caledonian 
Queen jilarits, on one* of the most afTceted fields, so us to ascer- 
tain, whethei* like the liaielier yarictie*s e)f the* wheat plant 
which are found to resist the “Rust." (Purcinia gramhih), a 
fungoid disease, Die harely Caledonian Queen would not to 
vsome degree, resist the fungus attae‘kiug the roots of the 
Bourbon cam*. So su(.*c(*ssful was the experiment, that the 
following year the att/orney of a neiglibouring estate, caused 
breadths of (Caledonian Queens to be planted between breaflths 
of the Bourbon. To such an extent did tJiis cam* resist the 
disease, tliat while in some fields the Bourbon canes wore so 
badly attacked that they InVd to be destroyed, the Caledon- 
ian (Jueens AVere reporleil f-o have yielded two hogslu*ads of 
sugar to the a<Te. 

For some time so great was the destruction wrought by 
these fungoid diseases, that iegisjative action was pr<vposecl, 
with the obje^ of cai*rylug out uniform and effectual remedial 
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measures ; but this was ultimately (lro[)pe(i. In the meantime 
the diseases began to disappear on those (‘states on which the 
plan ol* planting hardy varieties had beeh adopted and in 
some instances the infected debris burnt as well. 

On an estate a< I joining Dodds wliej'e the whole of this 
treatJuent was carried out. J ma,d(‘, with the permission of the 
proprietor, certain exi)ei*iments for the purpose of ascertaining 
how far this method for tlu‘ (‘xtermi nation of the fungus 
had proved elTectual : and as it may not be without interest, 1 
here rei)roduee a eopy of tin* report 1 made at the time : 

“ In (‘ontiniiation of my report of the Ihth inst. on the 
‘‘existing sugar earn* fungus diseas<‘. and in confirmation of 
‘‘whatl tlien wrote with lefcreiice to those [)lanters, who 
“have cari’ied out, to sonie exteni, tin* remedial measures 
reeomniendtid liy tlie authorities at Kcnv, such as burning tJie 
“diseased eaiu‘s, and wbei-e tht‘ fields are badly affected the 
“debris therefrom, and have plantial hardy varieties. J 
“now have tlie honour to forward lierewith the results of 
“some experiments 1 liave made with the assistance of Mr. 
“.1. A. (»itt(‘ns. of Ougliterson plantation, air estate on 
‘‘which the diseased cancs and tlie debiis therefrom have 
“ been burnt for the ])ast two y(nu>. 

“ numliei' of apji irently re])resentati\ e holes of canes 
“were counted ami the* average number of individual 
“canes ])er Jiolc asccitained : and a hoI(‘ (containing that 
“numbt'r of canes cut, weighed and testtai. The results 'of 
“ this experiment ar(‘ given in the tabk‘ attach(‘d. (^Vv j). 40), 
“As will be sium on referring tliercto. fiv(‘ of the hardy 
“ vaiieties tested. NNeie from fields on which no fallen leaves 
“ were placed around the young canes last year, nr., ‘trashed/ 
“as it is called locally. 

“Mr. (dttens infoiaijs me that the mannrial tieatment 
‘‘of all the fields from which tin* caiio testcMl were 
“ taken, was the same, willi the (‘xceotioii of the one planted 
“with Red Hibbon, which only had chemical manure. 

“The difference' between the Rourboii and Caledonian 
“Queen is veiy marked, as they are (jiiite close together, only 
“a small drain about two feet wide dividing the two fields. 
“In the one with the Calt'donian Queen it is almost im- 
“ possible to pass through on foot, w hile in the other w ith 
‘"the Bourbon, one can rich'* between the rows without the 
“horse injuring the canes." 

As the following methods for the eradication of the 
fungus diseases, have apparently proved effectual in Barbados, 
they are suggested for adoption wlierever the caries are 
found to be attacked. 

(a) Only canes of «;i fungns-rt‘sisting variety should 
be planted. 

* (b) Xo j)lant should be taken from any stool having 
the appeai*ance of being affected with disease. 

(c) All plants should be soakecl in water coutainiiig 
lime, carbolic acid, or Jeyes’ fluid, 

’ (d) Any plants that fail to germinate should Im dug 
ud and destreyed. 
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{e) Up to the time that it is possible for the labourers 
to pass between the rows, all canes having rind 
fungus shcnild be cut out, and where they are 
affected Avitli the root fungus, the stool should 
be dug out, and all infected matter burned, 

(/) Alf spots of land affected with the root fungus, 
should be planted with some other crop for at 
least a year, and not merely planted with some 
other vanet3'^ of the sugai' cane, as is done now 
in some instances in Barbados. 

((/) After all sound canes have been tiiken from 
a field, all rotten and diseased canes should be 
(M)lle(‘ted and burnt. When canes are too full of 
juiee to burn readil3% they should be crushed, the 
.jni(*(' ther(‘rrom heated to boiling and the megass 
burned. 

From past exjMnience, I have every reason to believe, 
that if the above roeoftiniendations are carried out. in a 
few 3^ ears tliere is ev(‘iy likelihood that the fungoid diseases 
now attacking the sugar canes in the West Indices, will be 
things of the i)ast. 

Among the hard3" varieties whieh are fairl3" fnngus- 
resisting, I ma3’^ mention the Caledonian Queen, the Ibippoe, 
the Queensland Creole, Xaga B, the White Trans])arent 
and a seedling eaiie of great ))roniise, viz: Xo. 117 . 
So far as 1 know this s(*edling is free from the two fungoid 
diseases. That its 3deld is good, ma3' Ix^ judged b3' comparing 
the results obtained Avith this cam* and some of tin' otliej* 
hardier varieties, given in the following statement: 


COMPAHATIVF. STATEMENT or UKSULTS obtained at Dodds witli 
the Seedlincj; .Supn (Jane'It No. 147, and certain other canes usually 
cultivated in the Island. 



Sucrose per 

Glucose per 

Available Sugar 

Name of Cane 

Impel ial gallon 

Imperial gallon 

per Acre 


l.hs 

]J>S 

Lbs 

Seedling B. No. ly/ 




1894 

IlMl ‘ 

-084 

10,98:3 

1S95 

1-790 

•089 

4,4‘2C 

18% 


-oo-i 

4,962 

1897 

1*.5H9 

•Mlt 

8,525 

1898 

1-842 

•18!) 

7,052 

Average for 5 years 

1-794 

i -IH 

7,190 

Caledonian Quern 


• 


1894 

1-982 

-05-2 


1895 

1-950 

-052 

5,209 

1896 

1-980 

:082 

4,098 

1897 

1-890 

•045 

i 8,219 

1898 

2-098 

•026 

1 4,8:30 

Average for 5 years 

1-980 

•041 

1 6,137 
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COMPARATIVE STATEMENT of RESULTS obtained at Dodds with th 
Seedling: Sup:ar Cane B. No. 147 and certain other canes usuallv cultivated 
in the Island. —Coji-f in wed. 


Name of Cane. 

f Sucrose per 

1 

Glucose per 

Available Sugar 

In perial gallon i 

Imperial gallon* 

per acre 


Lbs 

Lbs. 

Lbs. 

Bappoe. 




1894 

1-948 

•050 i 

9,410 

1895 

1*980 1 

•o:u ■ ! 

5,075 

IHSff 

1*850 

*045 1 

3,562 

lKi»7 

1*8.50 

•012 

7,o;4:i 

1898 

1*981 

•058 I 

5.902 

Average for] 5 years 

1-922 

•on 1 

5,929 

Naga Ji. \ 


1 

! 

1 

1894 

1 *991 

*0.50 i 

1 7,527 

ISOo 1 

1 ‘KSO 

*051 

! 4,005 

ISIKi 1 

1 TOtS 

•058 1 

2,055 

isi)7 ; 

riMK) 

•0.55 ! 

: 7,950 

1898 i 

1 

2 025 

•057 ; 

; 0,75*4 

Average* fo» 5 years ! 

i 

1 -o:!? 

•051 _ 

5.894 

Boirrbun ' 

1894 ' 

1*727 

*118 

7,fXi4 

1895 

1*780 

•090 

5.4Sv) 

189.> 

r7io 

*071 

5 072 

1897 i 

1*8(K) 

*os:-i 

0,954 

1898 

1*8()<I 

•008 

4,slH.l 

Average for 5 years 

1 *775 

•080 

5,2U) 

1 




147/ i7f' I'rtfutijxtrcnf. | 




1899 ! 

1*840 

•085 

5, .540 

1897 

1 -.570 

•IK) 

5,825 

1898 ; 

2('01 

•004 

(v15() 

Average for 9 years ; 

1*801 

•080 

5,275 


1 \v<ml<l al«o add tliat oae year reaped 

fifty acrej? of these canes, on five different estates, of which 
he had the coiiti’ol, tells me that the fifty acres made 148 
tons of sugar. 

With regard to the shot borer, wliite bliglit, aearns and 
the large green fly, (Chryso}>a), found on sugar canes, the 
evidence so far obtained f>oints to the fact, that these with 
the exception of the black bll^^ht, do little or no damage, and 
for the mo.st part, like tlu^ shot borer, are the followers of 
fungoid diseases. 



KKSUr/rS OF certain experiments made AVITH canes obtained from ‘OI GHTERSON ’ PEANTATION 

ON 23ki) and 2.1TH FEBRUARY, 1895. 
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DISCUSSION. 

The Prrsidknt : We are extrenieJy indebted to Mr. Bovell 
for liin Pa|.>er, wliieli is distmetly practic^al in its bearing on the 
cultivation of the sugar eane in this colony. ^ may mention 
that Mr. Bovell s):)ent some time in the J(xlrell Laboratory at 
Kew investigating the life history of TricJwsphcei'ia^ and the 
thoroughness with which he then devoted himself to the sub- 
ject has no doubt greatly assisted him in dealing with eane 
diseases in the West Indies. I wouhi like to ask him to what 
he attributes the present ]>artia I flisap|H*aranee of THchosphmria 
ami allied forms. Is it due to the sin)eriority of the neAv (tanes 
as comparefl with the okl : or is it due to the greater care now 
being taken in selecting healthy cane plants? I woidd also ask 
him if he has traced a direct relation existing between the 
attacks of the moth-borer and the o(*cuiTence of the fungus. 
It has been stated that the canes attacked by the moth-borer 
are almost invariably attacked afterwards by the fungus, which 
obtains access to the interior of the canes by means of the i>er- 
forations made by the moth-borer. If this is establish€>d, it 
shows the necessity for tin* ])Ianter to kee]) the moth-borer in 
check. With regal'd to the recommendation to burn diseased 
canes in the field, is it really practicable to destroy diseased 
canes in this way? Is it not better to pass them through the 
mill and then burn Ihem in the boilers? 

Mr. Bovkll: I believe that fully 90 jier cent, of the canes 
attacked by rind fungus had already l)een attackefl by the 
moth-borer: but I may add that I have seen the rind fungus 
on some canes that hafi not been attacked by the borer. 1 
attribute the ))artial disapj^ea ranee, at present, of the fungus 
in this island to the substitution of selected seedling canes in 
the place of the Bourbon cane : and to the greater care taken 
in selecting healthy tops for planting. Also to the more 
geueraJ practice of cutting out and buriiiug diseased caues as 
suggested by the President. 


Pi'ofessor HarrisoX; It may be of some interest to know 
that some time ago there was a good deal of rind fungus 
pi'esent in the cane fields in Demerara, but quite recently it 
disappeared. I u our case, its disajipea ranee was ])robably due 
to the heavy rainfall during the month of December. 


Mr. J. H. Hart (Trinidad): During a visit to Barbados in 
1892, I came to the con(‘Iusion that the primary cause of the 
disease then affecting the sugar cane was the fungus and not as 
we believed in Trinidad, the shot-borer ( per/o?*a/w^. 
The latter probably fed oif the fruit of the fungus. The 
fungus now known as Tric/iospka*rla mccJmri exists in two 
forms, one affecting the cane itself, the other its root. The lat- 
ter has received the name of ColletotHahum falcattim. Recently 
typical TnchospJuvria saevhaH was observed on an estate in 
Trinidad. The disease is still prevalent in some localities in that 
Colony! 1 have attributed the attack of the fungus to con- 
stitutional weakness” in the sugar cane, due to continqpd 
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treatment and cultivation on the same land. I noticed a 
similar “ want of vitality ” in cacao trees in Nicaragua in 1898, 
but some plant?? raised from Nicaragua seed in Trinidad are 
now most vigorous trees and less susceptible to disease than 
any known sorts. It would be distinctly advantageous in the 
case of sugai canes to raise otlun* crops or let the land lie 
fallow’. Possibly the fungus will never become a thing of 
the past ; w e shall always have to fight it. We should also 
cultivate canes that show greater immunity to disease. 


The President : What cane is now’ chiefly cultivated in 
Trinidad ? 

Mr. Hart : The Bourbon or Otaheite Cane. 

The President : A remark dropped by Mr. Hart in regard 
to ‘* constitutional Aveak ness ” existing in plants may be mis- 
understood. There is, I btdievc, no such thing as “ constitu- 
tional weakness ” existing as a general condition of plant life. 
If we cultivate our plants carefully and suitably, they will not 
suffer ; and, strangely enough, Mr. Hart himself disposes of the 
theory by the account he gives of the result of introducing 
Nicaragua cacao to Trinidad. Careful treatment and giving 
the plants under our care exactly the conditions retjuiied by 
them, Avould entirely prevent deterioration, but not necessarily, 
of course, disease. 

Mr. Francis Watts (Jamaica) : Disease in sugar cane is 
a subject of vital imi)ortnnce in the Leeward Islands. In one 
year I estimated that the planters lost 40 per cent, of the value 
of their produce from diseases, probably T richospluf^ria. This 
is a very difficult subject to deal Avith as it merges itself into a 
series of diseases. It begins Avith che motli-borer, it merges 
into the shot-borer, it becomes a stem disease anrl then a root 
disease. The first experience of it in Antigua was during a 
Ijeriod of profound drought; the canes Avere drying up and the 
planters were in despair. Mr. Barber, the Sui>erinteiKlent of 
Agriculture, drew attention to the shot-borer, and efforts were 
made to eradicate this. The planters took the vicAV, Avhich 
Professor Harrison took just noAv, ami thought that three 
inches of rain would do all that Avas required. The next year 
WHS one of the most favourable from a planter's point that Ave 
ever had, but cane disease was more rampant than ever. This 
entirely disproved the idea that a favourable season Avould rid 
US of the i)est. We then began to attach great importance to 
the use of seedling and other varieties. These were by no 
means immune ; but there Avas one striking instance that (‘aine 
under my notice, Avhere a Bai'bados seedling remained healthy 
and grew most vigorously^ Avheu almost interlaced with the 
White Transparent having fiardly a sound cane in the whole lot. 
That appealed to the practical man, and ad\^antage was taken 
of the new c^nes supplied from the Botanical Station. In St. 
Kitts, the Transparent cane suffered from disease quite as 
much, if not more than, the Bourbon. It is possible that a 
cane Avhich is immune in one locality may entirely break doATO 
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in another. We must nse seedling varieties so long as tliey 
serve our purpose, but discard them immediately if liable to 
disease. A good many theories are put forth as to the cause 
of disease. One is, that it is due to the action of fertilizers and 
artificial manures. There hapi)ens to be a striking refutation 
of this in tlie case of Montserrat where the cane fields are in a 
frightful condition of disease and yet no artificial manure has 
been used. I believe that if all the facts connected with the 
outbreak f)f cane disease in Montserrat, St. Kitts, Nevis ami 
Antigua, were collated, they would contain valuable information 
as to the underlying and fundamental ca\ise of these diseases. 


The Conference then a^ljourned (at 1 o’clock) for luncheon. 
After luncdieon the Conference resumed at 2 o’clock. 

The President : The subject that will occupy our atten- 
tion this afternoon is one not only of great importance but of 
immediate interest, fn my opening address T referred to the 
urgent necessity that existed in the smaller C’oldnies for pre- 
venting the loss incurred by impcTfect means for crushing the 
canes and in manufacturing the sugar. I placed this loss, after 
citing reliable authorities, at about 85 to 45 per cent, of the 
total sugar found in the canes. No industry where such loss 
is in(*iirred can hope to survive. The ])apers to be placed before 
you this afternoon will endeavour to grapple with this difficult 
qiiestion and will, I hope, clearly ])oint out how the serious loss 
I have indicated may be prevented by practical and effective 
means. 


CENTRAL FACTORIES FOR THE WEST INDIES.^ 

By William Douglas, p.t.c .. f.c.s. 

With low prices for sugar at ]u*esent, and not unlikely still 
lower values in the near future, it has become im])(‘rative, if the 
industry is to be carried on, that the cost of production should 
be reduced. 

In progressive sugai* counti*i(\s many im})rovemonts in 
agricultural methods and in manufacture, restdting in greater 
economy, have been effectecb during rec*ent years: the most 
striking, and, perhaps, the most important, being the reforma- 
tion which has taken place in manufacture. 

Plantations depending on the primitive and wasteful pro- 
cesses which have served in the past, can no longer, in average 


* This paper, although not actually read at the Conference, is inserted 
here In the order In which it appeared on the Agenda. [Ed. W.I.B.] ♦ 
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treatment and cultivation on the same land. I noticed a 
similar “ want of vitality ” in cacao trees in Nicaragua in 1898, 
but some plant?? raised froih Nicaragua seed in Trinidad are 
now most vigorous trees and less susceptible to disease than 
any known sorts. It would be distiiKftly advantageous in the 
case of siigaf canes to raise other crops or let the land lie 
fallow. Possibly the fungus will never become a thing of 
the past ; we shall always have to fight it. We should also 
cultivate canes that show greater immunity to disease. 

Tlie President : What t^ane is now chiefly cultivated in 
Trinidad ? 

Mr. Hart : The Bourbon or Otaheite Cane. 

The President : A remark dropped by Mi*. Hart in regard 
to constitutional 'weakness ” existing in plants may be mis- 
understood, There is, 1 believe, no such thing as ‘‘ constitu- 
tional weakness ” existing as a general condition of plant life. 
If we cultivate our plants carefully and suitably, they will not 
suffer ; and, strangely enough, Mr. Hart himself disposes of the 
theory by the account he gives of the result of intioducing 
Nicaragua cacao to Trinidad. Careful treatment and giving 
the plants under our care exiK*tly the conditions reijuirt'd by 
them, would entirely prevent detendoration, but not necessarily, 
of course, disease. 

Ml*. Frances Watts (Jamaica): Disease in sugar cane is 
a subject of vital imi>ortance in the Leeward Islands. In one 
year I estimated that the planters lost 40 per cent, of the value 
of their produce from diseases, probably Trichospherria, This 
is a very difficult subject to deal with as it merges itself into a 
series of diseases. It begins with the motli-borer, it merges 
into the shot-borer, it becomes a stem disease and then a root 
disease. The first experience it in Antigua was during a 
Iieriod of profound drought ; the canes Averc drying up and tlie 
planters were in despair. Mr. Barber, the Superintendent of 
Agriculture, drcAV attention to the shot-borer, and efforts Avere 
made to eradicate this. The planters took the vicAv, whi(*h 
Professor Harrison took just jioav, and thought that three 
inches of rain Avould do all that Avas required. The next year 
was one of the most favourable from a planter’s ])oint that we 
ever had, but (*ane disease Avas more rampant than ever. Tliis 
entirely disproA^ed the idea that a favourable season Avould rid 
us of the pest. We then began to attach great importance to 
the use of seedling and other varieties. These AA^ere by no 
means immune ; but there Avas one striking instance tliat came 
under my notice, wdiere a Barbados seedling remained healthy 
and grew most vigorously^ wdaeu almost interlaced Avith the 
White Transparent having tardly a sound cane in tJie whole lot. 
That appealed to the practicn-l man, and adA^antage was taken 
of the new canea supiilied from the Botanical Station, In St. 
Kitts, the Transparent cane suffered from disease quite as 
much, If not more than, the Bourbon, It is possible that a 
cane which is immune in one locality may entirely break down 
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in another. We must use seedling varieties so long as tliey 
serve our purpose, but discard them immediately if liable to 
disease. A good many theories are put forth as to the cause 
of disease. One is, that it is due to the action of fertilizers and 
artificial manures. Ther e happens to be a striking refutation 
of this in the case of Montserrat whei’e the cane fields are in a 
frightful condition of disease ami yet no artificial manure has 
l)een used. 1 believe tliat if all the facts connected with the 
outbreak of cane disease in Montserrat, St. Kitts, Nevis and 
Antigua, were collated, they would i-ontain valuable information 
as to the underlying and fundamental cause of these diseases. 


The Conference their adjourned (at 1 o’clock) for luncheon. 
After luncheon the Conference resumed at 2 o’clock. 

The Prksidknt : The subject that will occupy our atten- 
tion this afternoon is one not only of great importance but of 
immediate interest. In my opening address I referred to the 
urgent necessity tliat existed in the smaller Colonies for pre* 
venting the loss incurred by imtrerfect means for crusliing the 
canes and in manufacturing the sugar. I placed this loss, after 
citing reliable authorities, at about 85 to 45 jrer cent, of the 
total sugar found in the canes. No industry where sucli loss 
is incurred can ho])e to survive. The jjaiiers to be placed before 
you this afternoon will endeavour to grap])le with this difficult 
question and Avill, 1 hope, clearly point out how the serious loss 
I have indicated may be prevented by practical and effective 
means. 


CENTRAL FACTORIES FOR THE WEST INDIES.^ 

Bv William Douglas, f.i.c., f.c.s. 

With low prices for sugar at present, and not. unlikely still 
lower values in the near future, it has become imi>erative, if the 
industry is to be carried on, that the cost of production should 
be reduced. 

In progressive sugar countries many impi’ovements in 
agricultural methods and in manufacture, resulting in greater 
economy, have been effected* during recent years; the most 
striking, and, perhaps, the most important, being the reforma- 
tion which has taken place in manufacture. 

Plantations depending on the primitive and wasteful pro- 
cesses which have served in the past, can no longer, in average 


* This paper, although not actually read at the Conference, is inserted 
here in the order in which it appeared on the Agendo. [Ed. W.I.B.] • 
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seanons, place sugar iii tiie market at a profit. Many are kept 
in operation at> a loss in the liope of lietkn* ti?»ies to (ioine, 
others unable to maintain the struggle with better armed com- 
petitors, have been abandoned altogether. Those still carried 
on occupy a dearly hopeless position. Thei*e is no surplus reve- 
nue available to effect the necessary ini]u*oveinents, or e\’en t<» 
provide adetpiate maintenance; and it is a mere inatter of time 
till they disappear also, unless a radi(‘al change for tlu^ better 
is soon made. 

Much <liseiission lias taken place, on the most effective* 
manner of applying improvtunents in manufaetin*e in back- 
ward sugar countries, and t<»-day it may be taken as practi(tal- 
ly settled, that where [ilantationsare individually small, central 
factories preferably on a co-operative* system, as between 
planter and manufacturer, equipped v ith the most approved 
appliances, and the manufacturing jirocesses dii ected by compe- 
tent specialists — constitute the most satisfactoi*y means. Such 
factories, well designed, and of suitable cajiacity, <*an, at moder- 
ate outlay per ton of output, beprovide*! with machiiieryca])a- 
ble of yielding the highest extraction of sugai* from the cane 
known to be attainable at present ; whilt^ labour-saving de- 
vices can be profitably iiiti'oduced which arc* (ptite beyond the 
reach of small establishmcmts. if thenr capital is to be* k<*i)t 
within i'easonable and n(»(*essHry limits. 

Wherever a sufficient cam* supply is within (*asy reach, 
large factories of a capacity of IS.OfiO to 20, 000 tons of sugar over 
a crop season of the usual duration, shoulcl be erected. rathc*r 
than two or three* smaller cm(*s. Tin* cost of machinery in 
proportion to work done, is much reduced in faet()ric‘s of large 
capacity, and it becomes possible to profitably install appli- 
ances to insure the highest extraction, tiie annual (charge's on 
which would swamp a small undertaking. The most highly 
skilled direction c^n be retained, and in(rri*ase of skill c*arries 
with it increase of output from machineiy and tin* Ix^st indus- 
trial results in its operation. With increase of volume* of manu- 
facture, expenses for management, labour, fuel, and otlu*r sup- 
plies are proportionately reduccMl, 

The cost of new plant to replace worn-oiit a j>])a rat ns, or 
necessary to Jiiaintain the continuous advance in efficiency of 
manufacture, involves a smaller charge per ton of output. 
Depreciation is favourably affected, large houses being provhl- 
ed with complete repairing shop and staff of skilled mechauurs, 
keeping up a thorough maititenance. Indeed, with large out- 
put, the iudiurement to imi^rov e tlie smallest working details, 
is so great, tliat each new season generally finds the plant in as 
good or even better condition than liefore. Old parts being 
renewed, before they begin ^^co interfere av ith efficiency of work- 
ing, and improvements adopted on a scale quite imi>ossible in 
small factories, V; ' 

The difference in yield and value of products from raw 
material, between the old sugar works (single cru^J^ing and 
imuscch^ado type) and the results obtained in welKequipped 
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factories is enormous. Many comparisons are available, anti 
may be found in teclinical journals, publit* reports and else- 
where. 

The following, Table 1, gives an approximate estimate of 
the average results obtained, by the treatmerufc of canes con- 
taining 18*5 % of sugai* by single crushing with inferior mills 
and muscovado pro(*ess, in the island of Barbados. The data 
are derived from ex[)erimental work carried out by Pro- 
fessor Harrison and others, and frtnn personal entjuiry in 
the island last year. The results are drawn up in a. form 
suitable for easy comparison with those obtained in sugar 
maiinracture, as cai'rit^tl on undtn* more intKlern conditions 
in other countries. 


TABLE I. 


Barbados, average single ci-iishing and Muscovado process. * 


CANK '■ JUICE. 

‘1 


1 Saccharose in Canes 

13*50 

100 00 


.Saccharose In Megass 

4*00 



Saccharose in Juice Extract e<l 

0*50 

7(r_4o 

1 

Saccharose In 1st Sugar 

(>•44 

47*70 

07*75 

Saccharose in Molasses 

1*08 

1250 

17*75 

Saccharose in Scum Cakes 




Sacchaiosc in Wasliings I 

’ i 

V:i8 

10*20 

14*50 

Saccharose Invcried I 




In Jelinahle Loss of Saccharose ' I 

! 




ir.50 


KHIOU 

^ 1st Supar (Pol. IKrd) . ... 

7*15 

53*00 1 

75*28 


I 


Ex[)erienct‘ in (*conomicaI production lias, under thi‘ prt‘ss- 
ur(‘ of advei'se pric(\s. betMi i*apidly at^cumulating in progressive 
sugar countrit's. anti many factories with improveil machinery 
whicii a fc'W years ago W(‘re lopked upon as vvell-equip|KM{, can 

no longer be rightly classtMl as of that description. 

• 

The following tables slunv tlie results obtainable, by the 
unproved machinery and processes which have been introduced 

"y • * ' ----- - - 

t Saccharose ami Sucrose are intewhangeable terms : both slgi\tfyjng 
Cane-sugar, 



40 


during recent years in the West Indies and other cane-prodn- 
cing countries. 

TABLE II. 


Dry double crushing with the best mills, steam clarification, 
filterpressfs, multiple effect evaporation, boiling in vacuo, 
1st and 2nd refining sugars made. 



CANE. 

JUICE. 

Saccharose in Canes 

13’50 

100-00 i 

1 


Saccharose in Megass 

2*03 

lo'OO 


Saccharose in Juice Extracted 

_ 1PI7 

85-00 I 

100-0 

"" Saccharose in 1st Sugar 

0-44 

60110 

(72-4 

1 



82*31 

Saccharose in 2nd „ J 


; 1 9*9 

Saccharose in Molasses 

1 ‘30 

1011 il 11-9 

Saccharose in Scum Cakes 

0*U 

P02 1-2 

' 

Saccharose in Washings \ 



Saccharose Inverted 

0*5:) 

3 91 

; * 4*0 

Indefinable Loss of Saccharose ) 

,1 




l_ n;47_ 

85 -(H) 

, 100*(^ 

' 1st Sugar (Pol. ilG’n) ... 

j- 

j 8-60 

03*75 

75*0 

1 

2nd Sugar (Pol. 00*0) 

1 1-20 

9*35 

1 11*0 


(1 

TABLE 111. 


Double crushing with maceration, same mauiifactuie as IT, but 
low sugars’ returned into ])rocess. Total output being 
06^ Crystals. 


1 

1 

CANE. 

JUICE. 

Saccharose in Canes 

; 13*50 

100 00 


Saccharose in Megass 

j 1*62 

1200 


S^jccharose in Juice Extracted 

i 11*88 

88*(X) 

100*0 

^ Saccharose in 1st Sugar 

0-74 

72*10 

82*0 

Saccharose in Molasses 

• 

i 1*38 

10*21 

11*6 

Siiecharose in Scum Cakes 

0-14 

1*05 

1*2 

Saccharose in Washings 




Saccharose Inverted 1 

1 0-62 j 

4-58 

5*2 

Indefinable Loss of Saccharose J 

i ! 




11-88 

88-00 

100*0 

* 1st Sugar tFol. 90*5) 

lO'lO 1 

1 

74-8 « 

^ 65*0 
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TABLE IV. 

Triple crushing with maceration, manufacture as in II and III, 
with selected low products returned into process. Methodi- 
cal boiling and imjjroved treatment of tha masse cuite. 
Total output being 90 Crystals. 



CANE. 

JUICE. 

Saccharose in Canes 

13-o0 

100*00 


Saccharose in Megass 

{ 1'35 

1000 


Saccharose in Juice Extracted 

j 1215 

90-00 

lOO-O 

Saccharose in 1st Sugar 

! io;)2 

76-41 

81-9 

Saccharose in Molasses 

|| 1*26 

9-36 

10*4 

Saccharose in Scum Cakes 

1 0 14 

i 

1-08 

1-ij 

Saccharose in Washings ... 




Saccharose Inverted j 

013 

j 3*15 ' 

3-5 

Indefinable Loss of Saccharose j 


i 



1215 

j 90*00 

1 

^ Ist Sugar (Pol. 96*5) recovered 

10-69 

1 70-2 

i 880 


TABLE V. 


Same process as IV, Imt with l)est triple mills. Data from a 
well-knowji IlaAvaiiaii Factory, cro^) 1895. Three sugars 
(refining) made. 



CANE. ! 

JUICE. 

1 

Saccharose in Canes ... 

1 15-52 

100-00 : 


Saccharose in Megass 

1 1-17 

7*54 I 


Saccharose in Juice Extracted (Quot. Purity 86 )' 

; 14:33 

92*46 

100*00 

* Saccharose in Sugars I, II, and 111 

1 12fK) 

: 83-ia 

89*91 

Saccharose in Molasses I 

0*77 

4*96 j 

5*36 

Saccharose in Scum Cakes ..j 

1 

0*17 

1*0S) j 

1*18 

Saccharose in Washings 4 

Saccharose Inverted * ... ^ ... | 

Indefinable Loss of Saccharose « j j 

0T>1 

3-28 1 

3*55 

3rd Sugar (Pol. 85) Recovered 0.67 ; 

2nd „ ( „ 91.1) „ 2.52 % 

14%35 

92-46 

100*00 

I 

* 1st Sugar*<Pol. 96.5) „ 10.40 „ 

13-59 

87*57 

1 94*71 

• 
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hi Table V., the yield of three nilgai's from the naccharose 
in the julee is very high, but from that point of view even 
better results have been obtained by C. Saillard at the Merce- 
dita factory, Cuba, crop 1894, and by Manoury at the San 
Isidro factory, Argentine Republic, last year. In the latter case 
carbonatation w as employed and “ malaxage ” of the rtmsse 
cuite. In both cases selected knv products were retui’ued 
into the ])r(H»ess. For comparison witli the alx)ve data, the 
I'esults obtained in a good German beet sugar factory are given 
in the following table. 


TAHLK VI. 

Beet sugar fa<*torv — Diffusion, Carbonatation, etc. 


Saccharose in Beetroot 
Sacciiarose in Pul . etc. 
Sacchaifise in .In ice Kxtract<Ml 

' Saccharose in all Sugars 
Saccharose in Molass€\s 
Saccharose in Scum Cakes 
Saccharose in Wasliings 
Sacchamse Inverted 
InctetinaV^le Loss of Saccharose 


BEKTKOOT. | .11 lOK, 


i:r5o 

^ 100*00 


*45 



hi 1)5 

. J)0 07_ 

i ltK)*00 

n*2i 

H:ro5 

8.5*01 

1*19 

S*H1 

0*12 

) 

0 (15 

i 

i 

4 ‘Si 

j 


I ut 

1S*()5 

00-07 

100*00 


In recent beet sugar manufacture, practically as high a 
recovery of Saccharose f I um the beet as that shewn in Table 
VT. is obtained in one sugar, by returning selected low products 
into the process with improved treatment of the tuanm cuite, 

A general idea of the (piality of the work done in Beet 
sugar houses, may be gathered from the follow ing table w^hich 
contains the results obtained in nine factories within recent 
years. , ♦ 
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TABLE VII. 

GERMAN SX'GAR FACTORIES. 



Sucrose 
in the 
Beet. 

Sucrose 
ill tlie 
Sugars 
produced. 

; ‘ Sucrose 

% Sucrose \ in the 
recovered . , M olasses. 

1 

j j^os^es 

i ill Manufacture. 

i 

1 

14*90 

11 ‘Hs 

70*73 

1*57 

1*45 ", of Beet. 

2 

14-07 

11-11 

79*18 

1*.58 

1*35 ~ 

1 

3 

i:5-2i 

' 10*2.5 

77*59 

1*02 

1*34 

4 ! 

13-49 

11*21 

83*10 

1-28 

1 *(X) 

5 I 

13*44 

10*55 

78*50 

1-.57 

1*32 - 

6 I 

15*97 

; 13*2:H 

82-81 f 

1 *53 

! 1*21 

7 : 

1 

12 73 

10*03 

KC.iO 

1*02 

1*08 


F1?ENCH SI (/AR FAl-TOHlES. 


A ! 

- 

12*50 

10:!l 

Ai 18 ! 

- 1*25 

ow 

— 

B ! 

12*27 

!):(7 

70 ;i7 

2*10 

o-sn 

— . 


\yiu‘n (rontemplatiii^ tiu* (‘stahlisJniifiit of new factories, 
the pi'oj^ies.' nm(l(‘ hy su.uin‘ makers hiotlua* cane countries and 
in th(' be(‘( industry, must <^v<‘r l)t' kept in view, and arrange- 
luents are iiot ea}>ai)I<‘ of giving e(‘onoiiii<^d (‘Xtraetion, 

approximating to that obtained by oiir eoinpi^titors, sliould ^be 
avoicled. 

Large (^ane sugar taelories eaii at presentt i)(‘ c*oustructed, 
capable of extracting not I<‘>s than 80 of tlie sugar in the cane 
as 0(5 erystaL (comnuaeial yield), in a proli table manner. I am 
not aware that this e\tra(*tion is (juile obtained, continuously, 
anywh(»re in the We.^l hidii*-; the meaur^ of clTecting it are, 
howevtn*. known, ami wtdl within reach. Wlnm it is rejneniljer- 
ed that the largest it(*m in me cost of ])roducing sugar is the 
charge for cane, the im}u>rtance of reducing tins expense [)er 
ton of sugar to tin* gr(\it(\st <\\tent possibh', by means of high 
extraction, (^ainiot b(‘ ov(‘r estimated. 

It has been shoAvn t hat mj|y large factories are in a posi- 
tion to instidl at modtuate cost. i)er ton of output, the numer- 
ous expensive ai^pliatiees necessary for the attainment of the 
highest imlustJ-ial rwtlts. anj that a])art from increased yield, 
they are economical from the eon<*entration of processes by 
powerful appn!*atus umh*r skilled direction. Such conditions 
render i>ossible a re(lu<*tion of general expenses, which cannot 
he approached by small factories, howevt*r well equipped. 

The separation of agriculture and manufacture in the cane 
sugar industry' involves some disadvantages ; the benefits to 
be obtained, however, out\veigh thes<?. As many sources of per- 
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manent expense will be removed, field problems will be likely 
to receive^ better attention. The qualities required by the 
modern sugar maker and those requisite for the agriculturist, 
are seldom or never found in the most highly developed form 
in the same person. The great improvements in manufacture 
are chiefly results of the application of specialists; similar 
results are likely to follow under the new conditions, in the 
other branch of the sugar industry. When i3lanters are 
paid per ton of canes delivered, the reduction of cost 
of growing will receive even closer attention than has 
hitherto been the case, and economies, the possibility of which 
is at present only dimly seen or entirely unperceived, will Avitli- 
out doubt be realised. 

P'or the successful establishment of Central Factories, the 
following amongst other considerations are essential : — 

1. The cane-growing district to be served should be fairly 
compact and easily reaclied by the factory transport system, 
w'ithout undue cost in initial outlay : and it is important, other 
conditions being f ulfilled, that the site of the factory should be 
as nearly as possible in the (»eiitre of the district, so that the 
cost for transjjort of canes may be ke])t at a low figure. 

2. A client die of cane growers, closely attached to the fac- 
tory by having a i)ecuniary interest in its suct^ess, and under 
such administrative control by the factory authority, during 
the crop season, as to insure a regular supply of freshly cut 
canes. The canes should be bought by the ton, delivered on 
the factory rolling stock, old, immature, or badly cleaned canes 
being subject to rejection. The varieties of canes to be acc(‘pted 
as of average (luality, must be decided by the factory authority 
in consultation ♦with representatives of the xjlantei's interc'sted 
in the undertaking. Payment for other varieties must be sub- 
ject to special regulations. 

At ijresent in coloiiies where ennt^s contain an average of 
13|% of sugar, 10/(5 per ton miglit be paid on delivery, the 
factory bearing the cost of transport. Subsequently, a furtlnu’ 
payment shourd be made, when the* factory ac(*ounts are closed 
at the end of the season, from the ])rofits of tlie yeai ’s opera- 
tions, after provision has been mad(* for interest on capital, 
sinking fund and maintenance. 

In co-operation between planter and factory, lies tlie solu- 
tion of tlie difficulty as to price to be paid for canes. The dan- 
gerous and ever-present difference of opinion as to value, can be 
most easily surmounted by giving tlu^ iilanter a direcit 
ary interest in the operations of the factory, in proportion to 
the quantity of canes supplied. The adjustment of the areas 
to be reaped on indivulual plantations throughout the croj) 
season can be easily arranged. * 

8. The laying down of an efficient system for the trans- 
port of canes from xilaiitatious to factory— generally railways. 
These should be of light construction to minimise first cost, 
but of good material well laid down, so that running expenses 
and charges for maintenance may be kept low. It is import- 
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ant with regard to first cost of transport system, that the cane- 
growing district should be fairly level, so that easy gradients 
may be obtained without much earthwork. 

For factories of moderate size, 8000 to 9000 tons sugar out- 
put per crop, lines similar to those used by the Colonial Sugar 
Refining Co. of Australia might be employed — the main line 
being laid with flat-footed rails, 24 lbs. per yard, hardwood or 
steel sleepers, lightly ballasted, gauge 2 feet, with steam trac- 
tion. Such lines cost about £800 per mile, laid down complete, 
exclusive of rolling stock and cost of land. Light feeding lines 
from fields to permanent way, in portable sections, should also 
be x:)rovided, animals being used on them for motive power. 

For large factories, 17,000 to 20,000 tons sugar output per 
crop, a more substantial system of permanent way should be 
adopted— gauge 3 feet or Jiietre, with 40 lb rails steel or hard- 
wood sleepers, and the line well ballasted, to prevent undue 
deterioration by heavy rainfall. The main lines should be pro- 
vided with economical mechanical loading stations. The cost 
for such lines complete, including land, should not exceed £1800 
])cr mile exclusive of rolling stock. If a suitable railway al- 
ready exists in the district, the gauge of the factory lines 
should be made the same if possyple, so that factory rolling 
sto<ik may be available over it if running powers are piocur- 
able. With an average load for canes, of 5 to 6 miles, the cost 
of transport should not exceed 1 (5 per ton, and it could prob- 
ably be done for less, with factory in a favourable situation. 

4. A suitable location for the factory should be of easy 
access by lines from the plantations, these having, if possible, a 
ruling gradient in favour of tlic load. It should have facilities 
for the eccmomical shipment of produce, and within easy 
roach of an abundant supply of cheaply obtainable water. The 
latter point is most important, as in modern sugar manufac- 
ture enormous quantities of water are required for condensing 
and other purposes. Tho fai^tory should preferably be situated 
in a populous neighbourhood, near a town or large village, in 
order that the supply of labour necessary during the manufac- 
turing season, may be obtained with little difiiculty and ex- 
pense. 

5. The factory must be of capacity suited to the probable 
cane supply. Indeed, undertakings from cane growers are 
necessary before erection should be proceeded Avith at all. Tlie 
plant should be of modern design, embodying the improve- 
ments suggested by the most recent experience. The appa- 
ratus employed should be of Avell approved type, the arrange- 
ment of the machinery sim])le, and the design should be elab- 
orated under the guidance of competent expert advice, in order 
to insure due accord between^the i)rocesses with unity of idea 
throughout, high extraction with economical production being 
kept always clearly in view. 

6. In the establishment of co-operative factories, the capi- 
tal required should be raised (under guarantee or ^otherwise) as 
cheaply and directly as possible. The margin of profit in sugar 
production, in British colonies at present, is not sufficiently 
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large to bear the burden of over capitalization, which can be 
BO readily imposed by our present-day system of company 
flotation. The installation of central factories lias, of course, 
difficulties peculiarly its own. The raw material is bulky, ex- 
tensive and costly permanent transport arrangements require 
to be laid down and maintained, and the supply of canes from 
various points must be accairately adjusted from day to day. 
With large output, the products must be of a nature and qual- 
ity to coinmaiid [)rompt and ready sale at current prices, with- 
out disturbance of markets. The requirements are, however, 
Avell unden'stood. and, given a well-designed modern installation 
and a plentiful supply of eheaply-growm canes, good manage- 
ment remains the final important factor uecessaiy to iuwsurc 
success. 


CENTRAL FACTORIES: 

Their advantaf/es mid the conditions yieeessary for their 

eessful estahlishnu nt in the snmJter West Indian Islands. 

Bv Francis Watts, F.I.C., F.C.S. 

% 

The ('lianged conditions confronting the sugar industrj^ of 
the West lndie\s have attracted almost miivejsal attention 
during the last tw o years. Tlie situation has been so grave 
as to call for Jm))erial investigation, audit is a direct conse- 
quence of that investigation that we aie met together in 
conference at the invitation of Dr. Morris, the lm])e*rial Com- 
missiomn* of Agjicu]tuit‘ for the \V<^st Indies. 

It is impossible to arrive at a cl(*ar uiul€*rstanding of the 
position of the sugar industry, unless w'esci)arate that industry 
into its two natural divisions : (1) lljc growing of the sugar 
cane, and (2) the manufacture of that cane into sugar ami other 
products, fn all disciwsiops it is of the first importance to 
keep these two parts <piite (list i net. Mucli of the confusion 
which has arisen, and many of thi* coiitradicTory statements 
which have b(H*Tj niado. u)ay b(* traced to a large extent to a 
neglect of this ]jri?cautioii. 

Roughly the West Indian colonies may be divided into 
two gronj)s ; — 

(I) Those in w hich tlic conditions are eminently favourable 
to the production of canes rich iii sugar. 

(iJ) Those in which there are ccirtaiii disadvaiitages either 
in the wa>^ of iiisullici<uic>' of lalwjur. dilticulties inherent in 
the agri(*nltnra] conditions of the colony, or a soil and climate 
resulting in tJu* production of ca’nes of somew hat low saccha- 
rine richness and of low ))urit«y. 

In the first grouf) \vv may include Barbados, tlu‘ Leeward 
and the Windward Islands. In the second. British Cbiiana and 
Trinidad. Jfjjnaica perliapsfalls betwa^eii the two, but inclining 
more to the first group. , 

Now in the colonies of the second group, we find that the 
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agri<niltii!*al disabilities have been combated by tlie introduc- 
tion of inacthinery of an improved tyj)e, and by the application 
of the best methods whieli engineering ami scientific skill can 
suggest. This development has taken place along natural 
lines: -the lower saccliai'ine strength and imrity of the juice 
rendered the luanul'acture of sugar, with siinple and crude 
appliancesTa diflicult matter, so tlial the need for improvements 
ill manut‘a(‘-tui iug methods was forced upon those engaged in 
tJie industry. Thes(‘ improvtunents wer(‘ adopted as more 
pi'essing and jnor<* easily secured than alterations in the 
agrieultnral eonditions. A I the same time improvements have 
been effected on tin* agricultural side. 

In the eoloi'ie^' of tin* first group caiu*s were grown 
easily, labour was phmtiful. land pi-odm tiv(‘ and. what is of 
tJie greatest importance, tlie juice obtained from the canes was 
of great saccharine richness and puiity. ‘ Tiider these condi- 
tions planters were able to make sugar easily with simple 
applianees, the nmseovado system witli all its defects and 
losses suit(‘d tlie conditions then obtaining in these colonies: 
vaenuju })ans for the manul\ictui*e of <*rysta] sugars were intro- 
duced only in a tentative manner, and there the industry 
remains until to-day. Inpnovjjments in agrieultnre were 
more easily obt<Mim‘d in th(\s<‘ (’olonit‘^. less expenditure of 
(capital was ne(‘de(I, and the re^nlt-^ wert' speedily manifest and 
appreeial)l(‘. Tim*- w e have in Barbados, as the typical exam- 
ple, and to an almost similar extent in some of the Leeward 
islands, a highly developed agrienltnr(‘. wdtl) cane lields well 
tilled ami as fn'o from weeihas if they were gai‘( lens, while 
the manufacture of sugar remain^ impea feet, wasteful, and the 
surprise and w onder of thos(‘ who are familiar with the methods 
follow'e^d in most other eountries. 

The (piality of the juice dealt w ith in these mnseovado- 
iiiaking colonies may be gatb<M*(Ml from tlie analyses w’hielj 1 
had an opportunity of making in Antigua. 

In 181)8 ten estates })rodueing 8,481,570 lmi)erial gallons of 
juice afforded me the following ligures as averages of the 
season's work: ™ 
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In 1894 ten estates producing 4,628,640 gallons of juice 
had the following composition 
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It will be observed that there is some falling off in the richness 
of the juice in the second year ; this I now attribute to the 
early stages of the attack of rind fungus, (Trwhospha^ria)^ for a 
continuation (in j)art) of the analysis in subsequent years show- 
ed a steady decline in the saccharine richness o£ the juice con- 
current with the atta(*k of rind fungus. Indeed, I believe that 
in any district where an outbreak of a fungoid disease of this 
kind is about to become a serious trouble, the planters will 
find this falling off in the saccharine richness of the juice affords 
them the first indication of the apj)roaching trouble. 

In accounting for the retention of the muscovado industry, 
it must be remembered that the system possesses some advan- 
tages, and under conditions which prevailed, until a few years 
ago, it was remunerative. Estates in the colonies in question 
being mostly small and owned by different ])roprietors, it was 
natural that each should endeavour, as far as i)ossible, to pre- 
serve its own identity. Tliis was easily i)ossible under the 
muscovado system, where a wind mill or a small steam engine, 
with buildings and machinery of the simplest type, served for 
the production of muscovado sugar almost equally well on a 
small sciile as on a large one. Then again, the muscovado sys- 
tem results in the laoduction of molasses of good quality, 
whi(*h, when sugar was ('ostly, was largely used as an article of 
food, and thus (*ommanded a ready sale a t remunerative prices. 

The altered conditions of the past few^ years have pressed 
heavily uj)On the sugar industry. The great fall in prices has 
pressed equally uiK)n both groups of colonies, those having 
machinery for the manufacture of crystal sugars, and those 
adhering to the muscovado systein. But the latter have to 
bear an additional burden ; molasses has fallen in price, so that 
a short wdiile ago it Avas almost unsaleable. Several causes 
combined to produce this depreciation in value. Tariffs, com- 
petition of otlier countries, diminished demand for molasses as 
a (*hea|) liumaii food, substitution of refiners syrups and glucose 
syi*up for the higher grades of molasses, and others, led to a 
serious fall in values. 

Whatever may have been the cause, the fact remains that 
by a de])reciation in the value of molasses the muscovado 
industry lost one of its gieatest supports. The industry, in 
fact, is largely depeiulcnt upon a ready sale for molasses. With 
a low pi'ice for this commodity, coupled Avith a Ioav price for 
sugar, the industry has been carried on at a loss. This state 
of things cannot continue ; improA ements must be made or the 
industry must be abandoned. 

In order to ascertain in what direction improvements 
should be made, I spent some time in investigating the condi- 
tions under which muscova&o sugar is produced in Antigua, 
and endeavoured to ascertain AvlfSat were the defects and losses 
of the system. The conclusions at Avhich I arrived were briefly 
as follows : — 

First: that the destruction of sugar by inversion during 
the pibcess of ' manufacture is not so great as was imagined. 
Where juice of good quality is manipulated, it may be about 3 
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pel* cent, of the sugar dealt witJj, and in a well managed boiling 
house it should not be much more than i per cent., while it 
may be considerably lower when very rich juice is manipulated. 
Instances liave come undfu* my notice where, from careless 
working and the of imperfect appliances, the loss from 
inversion has greatly (exceeded these iigures, and has been as 
high as 10 percent. From this it follows that there will be 
ho great gain in the manufacture of miisi'ovado sugar by the 
introduction of applianct's haA’ing nuu*e]y for their object the 
I’ediU'tion of the Joss by inversion. 

It then ap})eared that the ehiel* defect of the system wa^ 
the form in Avhich the sugar was pi'oduced. This consists of a 
mass of small (uystals wliich art* diffieult to manipulate. The 
molasses W se))a rated with dilliculty, and the resulting sugar 
must be re-dissolved and re-erystallised in order to meet the 
requirenieiits of the (*oiisuiner of to-da.y. Any process which 
leads to an im}>rovenient in tin* grain oi* crystal is a distinct 
advance, provided that the im])!*ovement can Ik* secured at a 
commensurate cost. Now in Baibados. for many years past, 
efforts have been made to secure inqnoveuieiits of tJiis nature 
by means of oscillators, as by constantly stirring the sugar 
during t)ie process of (‘lystallisation a larger erystiil results. 
We have in this an early instance of a system which is being 
introduced into modei‘n factorit*s, ^ both beet and cane, the 
method of crystallisation in movement. I do not know if the 
Barbados planter can claim to have originated this inqirove- 
nient. but it seems probable tliat he can. Improvements of 
this kind, however, aie (piite overshado>\ ed by an imjirovemenl 
which affords all the ad van Cages of crystallisation in movement, 
with many others. 1 refer to the production of sjigar in tlie 
v'acuum pan. Wo may at once contrast tlie (liff(*rence betAveen 
the muscovado and A^acuuui t)an system>. In the first the 
sugar crystallises only after the boiling is tiuished, the liigli 
temperature* of (ho boiling syiup preventing the formation of 
grain, at the same time a high temtH'rature leads to inversion 
of the sugar so that the boiling must be stopp<al wlien the 
syrup still jeontaiiis about 12 to 1^5 per cent, of u ater. Now in 
the vacuum pan boiling is (iarried on until the proportion of 
watei* is reduced to about 5 per cent. But wliile the eoiicentra- 
tion is being carried to tliis liigh pitcli, the sugar is already 
crystallising in tlie rajiidly moAMiig and boiling mass, the small 
grains, first apiiearing as fine jioints. gradually grow in size, 
and finally appear as large crystals of remarkable purity easily 
manipulaterl and from wliich the molasses is sepai'ated with 
the greatest ease. Bere then the tAVo systems stand in the 
strongest contrast, and it seems to me to be futile to look for 
safety in improvements in muscovado methods, though mirio:* 
improA’ements may be made ; there must be a ^*omplete aban- 
donment of the method for that of the vacuum pan. 

A third jKiint which came iirominently under my notice 
was the A ery great hiss sustained in the muscovado industry 
by the imperfect crushing Avliich the small mills afforded. 
Where the estates are small, as they usually ai*e where musco- 
vado sugar is produced, the mills employed must be small also ; 
most three-roller njills are employed. Now it is admitted 
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that thorough extraction of the juice from tiie cane can only be 
secured by repeated erushingf!. One crusliing, howevei' p4)uer- 
fill, will still leave a large amount in the megass. Hence mills 
with four, five, seven, eight, and u]) to nine rollers are now in 
use in large factories. Small niiiseoAado estates* cannot afPord 
these appliances. Imperfect ex])ression of the juice is, therefore, 
a defect whiclj usually accom panics the imiscovado system, 
though not necessarily an iutregal of that system. This 

4 lefect, from a monetary point of vieA\ , is probably the greatest 
of all. My own observations lea^i me to eoneliule that there 
are few three-roller mills in the muscovado colonies which 
express 60 per cent, of the wtught of the eaju\ as juice, when 
the results are reckoned oven* the whole of the croj). This is 
the only correct way of stating a milTs ellieieiiey. I felt that 1 
was not jdaeing the figure too Ic'W when 1 stated my belief that 
the average percentage of juice exj)ressed by the mills of 
Antigua did not exceed 55 per cent., taking all tlie work done 
in the island into consideration. Herein lies the greatest loss 
sUvStaiiied by the* indiisti*y in imiseovado colonies, (rocnl mills 
are capable of expivssing from 70 to 75 pei* (*ent. of juice, from 
cane of the eharaeter of that to he dealt with in these* colonics: 
so that for every 55 pounds of juic'e now obtained, from 15 to 
20 pounds are lost : t in* loss is. thc*ri‘fore, from 27 to 86 per ei*iit. 

Amongst the ex[)eriments made at Skerretts in .Vutigua. 
by Mr. F. K. Shepherd and mys4*lf were some which were of * 
interest in this connection. The caucus grown for the* purposes 
of experiment wcac* cj usIkhI by a small dialanooga juill. which 
expressed about 66 to 60 ]H‘r eemt. by wc*igijt of juice. This 
high crushing being due, no doubt.Mo the fact that the canes 
were fi*d to the* mill singly and shnily: the resulting megass 
was siibmitt<*d to pressuic in a Miiall hydraulic press, •when we 
usually obtained an additional cpiantity of juice ecjual to aljout 
6 percent, on the weight of thecninc^s, thus bringing up the* 
total crushing to 72 to 75 cent, in the easc^ of Hourboii 
canes. In bringing tlicsc facts to the notice of planters, a gotnl 
deal was said about tlic interior (piality of juice obtained by 
this final and high crushing. To answer these objections a 
number of samjdes of jui<*e thus obtained by tJje hydraulic 
press have l)een analysed and the results embodied in the 
reports of the Antigua Kxpei*iment Statu)n. From these it 
appears that this juice contains about 'iths of the (piautity of 
sugar eoiitaiiKxl in the mill juice, and tliat, wliih^ of somewhat 
lower purity than the mill juiet*. the eo-ellicient of purity was 
rarely more than 6 or 7 points below that of the mill juice; 
for instance, wlien the eo-etticient of purity of the mill juice 
was about 86, that of the juice from the }>ress v\as about 86 to 
82. So that the jui(*e whieh we obtained by m(‘aus of high 
crushing was relatively ricJi in* sugar and of very fair purity. 
In most instances, liou ever, tlie juice wa^ dark in (‘olour and 
would necessitate speciaJ treatment in the factory for the 
production of high grade sugars. I have alluded to these 
results because J iiave been told so often by planters that they 
fear the juice to obtained by liigli ernshing will be of such 
poor quality as not to be worth the trouble and expense of 
obtaining it, ’ j 
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The time has arrived when the luiisc^ovado industry • is 
carried on either at a loss or at so small a profit as to give but 
a poor return to those engaged in it. Now the brief statement 
which I have made of some of the chief defects and losses of 
the system will show that there is yet an opportunity for the 
establishment of a sound and remunerative sugar industry 
even at present prices. If the sugar growers in muscovado 
distri<*ts liave l)een able to ]>ro<liice sugar in the field so cheaply 
that the muscovado system, with its enormous loss of mate- 
rial and its low (piality of [wodnce. can hold its own, or nearly 
hold its own, it follows that the x>revention of these losses will 
convert the sugar industry in these places iutc) a safe and 
remunerative one. I am convinced that the muscovado system 
of manufacture involves losses which amount to from 35 to 45 
]3er cent, of the value of the jmxlnee now 4>btained, 

In the main 1 believe these fa<‘ts are fully admitted so 1 
have only briefiy touched u])(>n them without now endeav4 air- 
ing to prove them: and, being admitted, there is a wish toado])t 
methods which will prevent those losses and i)lac<' the sugar 
industry of Barbados, the Leeward and WimlwaiMl Islamls 
upon a suie footing. 

It follows that the sugar plant cis of those 4‘olonies where 
tlje muscovado industry has survived as a stajile industry up 
to the })resent time, have much to gain. They have sucdi 
unutilized advantages as will eiiablt^ them to increase the 
tpiantity and value of the sugar products while de<*rcasiug the 
cost of manufacture. Other (‘olonies witli agricultural and 
other disabilities have been compelled to utilize these a<lvan- 
tages long ago. The planters of Barbados, the Leeward and 
Windward Islands havt* yet these advantages to ivap. If up 
to the ]>resent time they havi^ b<‘eu able Ic) hohl their own. or 
even approximately hold their own. it is not too miudi to 
expect that llu‘ adoption (»f improved metluxls will result in 
returning pro.sjierity to the sugar iudusti*y a pi’ospei-ity whi<*h 
will not be shaken iweii by prices lowt*r than tliose already 
ex|7erien(ie<-l. 

To gain tlies(‘ adv’untages must mean the abandonment of 
the muscovado industry aud the adoption of modern methods 
including high crushing, multiplt^-effect twaporation. crystal- 
lization in vacuum pans. 

Now the question arises: How are tli(‘ colonies to make 
the change, which will be a railieal and important one, touehing 
the interests of almo.st every resident, and elianging the basis 
of trade within these eoKmies? 

1 jun familiar with the eomlitions fire vailing in one island 
of the Leeward groups, — Antigua — and J will eonsiiler how the 
desired change may, in my vjpinion. be best brought about in 
that colony. 

In ordej* to secure the advantages of modem machinery, 1 
Iielieve it is necessary to have faotiiries cafmble of inaniifactur- 
ing from 2,000 or 3,000 tons up to 10,000 tons of sugar in 100 
Most, if not all the advantages, can be secured in fac* 



lories of - 3,000 tons ; snfb a factory ina\' possess at least a o- 
roller mill with a cano crnslioi* or slncdcha*, it (‘an have a triple 
effect and two or three vaenum pans, with the necessary 
clarifiers, centrifugals and othta* a])])liairt?es reciuired for the 
manufacture of refiners’ crystals and granulated grocery 
sugars, both wdiite and y(dlow\ Conii)aratively small factories 
of this class are easily and chea})Iy worked, they are large 
enough to be able to alTord to pay adequate salaries for the 
class of men recpiii-ed to work them, large enough to have 
good machinery, and large cm nigh to absewb the canes of a 
given area witlnnit the lu^tossity for long and expensive trans- 
port. 

As to cost, 1 b(‘liev(* (*ngin(MM*> will imdoisi^ my slatimieiits 
when I say that I IxdieNi* a faeloi > of this ea]>aeity could b(* 
erected for a sum of 1^30.000 exclusivt' of tramways in such 
places as Barbados or Antigua w h(n*(‘ transiiorl is easy. Iron 
buildings would be employed for the most ])art . and these are 
light, easily shipfied. ehea]) and duralih*. This (piestion of cost 
is most easily settlinl. for, once (h(‘ natur(‘. capacity and site of 
the factory liav(* lu'cn (hdcn inined. estimate's oi* tenders may 
be called for. In tin*, mt'an tinu' 1 cost of (‘xisting faetorh's 
(*an be as(*ertai ned. 

The ({uestion of an important one. and il scunn^ to 

m(‘ it must be d(‘l(‘rmim‘d largi‘l> b> ilH'laeilily with which 
canes can lie (h*liv<‘r(‘d to a given s[)ot : fen* \\v must not lose 
sight of the fact that about l(‘n tons of canes ari' rtMjuired for 
the jiroduction of one ton of ^ngai*. and tiirtlua* that canes are 
less easily eaiTied than sugnr. 'Phe siti' mnst, t h(‘i‘t‘for('. Ite 
selected willi a vi(wv to tin* eas\ de)iv(*r> of cam's. 

A st'cond factor in di'tcrmining the >it(* is an ade(piat<‘ 
water sup])ly: an id<‘al .-ite is on i ht' hank of a stri'ani whence 
large volumes of cold w ati'i* may tn* witlidrauh. and into w liich 
the warm waste watt'i (*an h«- di-chaigt'd. Next to this comes 
a position on the st'a. for M*a-water may Ih' eni])loyed for 
(‘ondensiug piirj)os(*s (juitc as readily as frcsli water, tht' water 
being reciuired for a ]mrp<>s(‘ similar to that foi* wliich it is 
used in every sea-going s((\-nnshij). But silt's wt'll suited foi* 
the deliveiy of cant's net'd not he nc'gleclt'd bt'canst' they arc 
neither upon a rivt'i* nor mar llu' st'a. provided that watt'r 
can be eonserved in ponds oi* rt'st'rvoirs. If enough is stored, 
the same Avater may bt* uscil ovt'i- ami ovt'r again if means art* 
taken to cool it on its exit from the factoi-y. As for the 
actual su})ply of water, this is not such a serious tpiestion, as 
practically all the juict* is comlt'iist'd inlt) water ami so render- 
ed avttilablt* for futun* coiideiisiug work. Wo may expect to 
recover over 1,000 gallons of watt'i* for evt'ry ton of sugai* made, 
so that our factory alom* all^irds a w ater supply o# 30,000 
galloiiH every 24 hours. 

Noav in Antigua there are many sues ucji suited for sugar 
factories, and, what is perhaps ofetpial imjiortance. I believe 
that the oAViiers of sugar estates around thest* sites are to a 
large extent prt'pared to i*ombine their interests for the 
erection and working of factories for their mutual benefit. In 



most instances strong natural grouping already exists, so that 
ja one or two districts the determination of one or two 
individuals tp secure for themselves a factory would carry 
sufficient weight to tiidu(*e their neighbours to join them. The 
main parts of the ease have been discussed over and over 
again and much has been done to clear the way for combination 
and mutxial help. 

Probably the tinest site fora factory lies in the neighbour- 
hood of Willoughby Bay. Tii this'^istrict lies a fine unbrokeir 
expanse of cane land ‘lying wonderfully level, and here are 
situated some of tlie finest sugar estates in tlie island. Five 
or six miles of tramway would tap a district easily cai3able of 
supplying canes for from .‘hOOO to 4,000 tons of sugar. Tn this 
neighbourhood tliere are many jdaces which offer fine facilities 
for the erection of a factory and for the supply of caues. A 
good factory here, Avith an inexi>ensive tramway system, would 
be capable ultimately of dealing with upwards of one third of 
the island's (*ro]>. 

Willoughby Bay itself will not permit the entry of large 
vessels, though a narrow channel with a minimum depth of 
4 fathoms exists and might be easily improved for steamships. 
The bay, however, forms a very eonvenient s|)ot. calm and 
sheltered, where tlie produce eoiild be loaded into small craft 
or lighters for conveyance to the ships, which might lie off* the 
mouth of th(' Bay. 

Another tine site lies in the Bemlars N'alley. Here tliere is 
a run of land cajialile of producing over 2.000 tons of sugar. 
The faetory miglit be place<l to aclvantage somewhere d^etween 
the present Benda Ts Works ami (Veek-side Bridge. The stream 
flowing through thev’alley wouhl afl'ord an ample water sipiply. 
and a simple tnunuay system would enable siieh a factory to 
draw a supjily .of canes from tin? surrounding districts ; all 
the district from St. .folin's to Herberts, including Belmont, 
Briggins and Ottos, could be joined up without difficulty if the 
owners so wislied. A branch of tramway might be proje<?ted 
into Blubber \"alley on the other liami. Another line of 
tramway would eoriiiect the faetory with the sea and shipping 
place. It is rather an open ipiestion whether it vvoiilfl be 
desirable to run this branch down to Five Islands Harbour or 
to St.John's Harbour. Under certain conditions, perhaps, the line 
w ould pass Avith advantage across the country lying bet\A'eeii the 
factoiy and St. John's. A fac*tory in this district Avould haA^e 
no difficadty in securing canes for JUOOO tons of sugar, and in a 
short time it might be ex|)e(*ted to expand to 4,000 tons and 
oA'er. 

A third factory might well be placed to the north of St. 
John's* A good site might be foiind on (himbles Kstkte or on the 
Ijand of thi' Wo(xl or Friar's Mill. From this factory a line 
of tramway might run through Cassada Garden to Paynters 
Village AAdth a bi*anch to Carlisle’s and Millar’s: if ne(*essary an 
extension of the* line AA ould bring in the canes of Tomlinson’s 
Gunthorpe's, Donovan's and Cedar Hill. Another line 1 could 
bring down the canes from the higher levels of Pope’s Head : 
there would be no practical difficulty in running a line either 
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through Marble Hill to T-<angfords or between Dunbars and 
Cedar Valley : if this line were (‘arefiilly graded it should bring 
the canes over h (considerable portion of it-; Jenj^li by gravity 
and so prove a cheap section to work. 

In the neigh bon rh(K)d of Parham a site couhJ be found for 
a fourth factory capable of dealing with t in* canes of the district 
lying to the south and east of that t<»wii. 

These are, I think, the main centres to wliich it will l>e 
safe to direct the sugai* business of the island. There are many 
other sites that coidd be mentioned, but the selection of the 
final sites must depend upon the individuals who have the 
actual (carrying of the [)lans and schemes into effect. 

I am of opinion that the diflftcidties of the canc industry in 
the Leeward Islands will be best ovei'come b>' the substitution 
of several nuKierate sized factories with ade(inate machinery of 
the best type, in pla(*e of the existing imperfect mills and 
muscovado boiling-houses: and I think t he conditions pi*e vailing 
in the colony make succ('ss niore eeitain if the nniscovad(^ 
estates are groipied ai'ound several fa(*to!*ies, rather than that 
an attempt shoidd lx* made to maiinfaet me all tlu‘ sugar of the 
(*olony in om* or two la]‘g(* factories. 

If such factoi*ies an* desirable. \N'e have to enquire how 
they are to be obtained. Ca))ital must be raised, and capital 
to a large amount. It seems to me very desirable that 
those iuterest(^d in tin* growth of the factory system should 
keep before tlndr minds one fundani(*iital fact- the interests 
of the factoiy owners and of the landowneis must be 
identical; any success on one side must be made to (confer 
its beuetits upon the other. If this is not the case, there 
will l>e continual friction between the field and the factory, 
with consequent loss of confidence and etlieiency. In the early 
stages of develoimieiit. until the (‘onditions have been well 
studied, and rules for guidance and practice laid down, it Avill 
be very important that tJiere shall (*xist oi)p()rt unities for 
adjustment, for providing for unforeseen contingencies and for 
sinoothing over those minor difiienlties Avhicli must arise when so 
great a change is made as this will involve. 

Money may be found for tin* (uitiM’prise by inviting capi- 
talists to invest their money in the erecthm and working of fac- 
tories- provided certain stqnila lions can be made. 1 believe 
the conditions are sufficiently faA ourable to attract the noti(»e 
of capitalists if an agitation is made to bring matters to their 
notice. If such a means of aecpiiring factories is adopted, there' 
is some danger of sej3aT*ating the interests of the land and the 
factoiy. The growers of the cianes will strive to gain ^all the 
advantages they can by reiiiiiring tjie maximum price for canes 
and the minimum (piality : while the factory owners on the 
other hand will naturally endeavour to drive tlie best bargain 
they can. Such a method of working may lead to a condition 
of affairs as unremunerative to the colony as that existing 
to-day. • 

Some method may be found by which these difficulties maji 



be avoided. ?uid I liav<‘ no doubt whatever that it* the owners- 
of sugar ]jr()};erti(‘s aio in (‘ariiest ovei* the matter and will 
bestir themselves, they will hud a way to secure capital to 
build raetoj'ies and to im})rove their position in the sugar 
world. If the landowners are to d(*rive the full benefits from 
the introduction of ini])roved machinei'y, they must be pre- 
j)ared to run some l isks and to make sonie sacrihees. 

1 would suggest that iJie i‘nd juay be gained by the land- 
owners of a district eoinbining and issuing debentures for the 
pnr]H)se ot building a faelory: the ])rolits of the factory to go 
towai*ds th(‘ redeinption ol* th(‘ debentures. As the profits 
admit of such a ])r(K*t‘e(ling. a certain amount sJiould paid as 
interest, say () })er cent.: any proJits beyond this should be 
divided betw (‘cn the growers ol* the <*aiu‘ on th(' one hand and 
the fund for the rtM|(‘mption id* tii(^ debentures on the other. 
The del)entures should be rtMleeinable at the end of a fixed 
period- lo or 20 years ap^)ears leasonable period. The deben- 
ture-holders shouhi luiN(‘ a jirst. lien on tin* Paetoiy, and the 
landouners should guaranttn* Juilf the anionnt ol* the siib- 
seribe<l capital. As tin* (h‘b(‘nture holders have a first lien on 
tlie factory and j)arti('ipate in the inofits, it does not seem to 
nie nec(‘ssaT‘>' to recpure tin* lando\N in*!-'^ to guarantee tlie fidl 
amount of tin* capital subscribed. Hut all this can oidy be 
acM'omplished l)y vigoroirs and united action on the part ol’ the 
[danters thenisel ves. 

Having obtaiiK'd tin* <‘a})ital. t he bu'^iness of the ('om])any 
will best be worked b.\ paid dirt'C'lors. 1 would suggest a boai'd 
of five directors to be ))aid £100 a yeai'i*aeh for their services to 
be elected as follows: two ])y the debentui'e liohlers. two by 
the associated grow(‘rs, and one by the government in the event 
of a government guai-antee b(*ing obtained. Tin* directors must 
hav(* eonti'ol of the* whoh* ol* tin* business ol* the (V>int)any, and 
appoint all oflieeis and servants. Tiiey should be elected for 
three years, but at tin* end ol* that time be eligibh* tor re-elee- 
tioii. It will probably brr found desii’able to elect oj)e of their 
number as managing director. 

The assocaatod growo’s should undertake to supply not 
less than a ilxed (juantity ot cam* i)er annum. For these the 
factory should t)ay say 10/ for 11 '] pei' ton (leliver(*d at the mill, 
a share of the i)rofits to be givt*ii to the associated growers as 
explained below. Tin* factory would purchase canes from 
other groAvers at rates to bv. agreed u])on. 

Interest on the debent! ir(*s to the (‘xt ent of 0 percent, should 
toi*m a first charge* on the profits of the factory, any sum re- 
mainijig over and above Unit should be allotted to sinking 
tiiud for r(*(le(*ming tin* (l<‘b(*ntufes to the extent of 0 jier cent. ; 
should there be an excess over that amount, it may be divided 
ecjually betwe(*n tin? ean(* growers, tin* debt*ntiir(* holdei’s am) 
tJie sinking rmnl. It will b<* seen that tin* sinking fund is 
virtually a bonifis to tin* cane growei’s, tor at the end of say 
15 years, wlienj the debi'iitures are paid off*, the factory 
becojnes the propertj/ of the associated growers. ^ 

' As to the an^ount of capital required, it a\ ill be mvessary 
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that actual estimaten and specifications be prepared in order 
to ascertain this with any <legi*ee of accuracy. 

For a 8,000 ton factory I suggest the following figures 

Cost of factory ijicludiiig machinery and | 30 OOO 

buildings I 

Tramways and waggons 6,000 

Working capital (S,000 


Total £44,000 

Such a s<‘l)oine can only form an outline, tlje details of 
which would have to be tilled in acconling to the circumstances 
attending e\ei*y jmrticular case. J am. however, of opinion 
that th(‘ problem of placing the sugar industry of the small 
colonies may b(' soIvimI by the erection of a few comparatively 
small factories in well-(*hoseji districts, the capital being raised 
by owners of estates, on some plan sucJi as 1 liave dcscribefi, so 
that in a few years this capital may be rt‘])aid and the factory 
belong entirely to th<‘ sugar growers. 

If the (*apital is not raised in this way. at the instance of, 
and with some sei'urity from, the landowners, it will probably 
have to b(‘ found by outside capitalists who hav(‘ no interest 
in th<‘ iand. Such a method ji.is this cannot exp(‘cted to be as 
profital 3 le and beneH<‘ial to t1u‘ cane groweivs as one jn’omoted 
and backed by tlnmist*! ves. 

One argument seems conelusivts If the muscovado indus- 
try now can sti'uggh^ on and even make ends meet, under 
similar conditions as regjirds cost of can(‘s and pi*ices of sugar, 
well-e<iuii3ped factories must make handsome profits. 

I have had tin* special circumstances of the colony of 
Antigua in my mind Avhile sketching this outline. With slight 
modifications the same statements will hold good for 8t. Kitts 
and Nevis, where there are one or two districts whence a large 
supply of canes could bt‘ obtained at a reasonable cost. 


I)IS(4 SSIOX. 

Thk Presioent : Cojitral Factories together with the dis- 
covery of new vari(‘ties of the sugar cane, are regarded as 
the only means of saving the sugar industry in the smaller 
West Indian islands. The papers read to-day have been pre- 
pared with the view of affording all possible information as to 
the necessity for Feiitral Factories as well as the numeroiis ad- 
vantages to be derive<l from them if starte<i on right lines. 
They have existed for many year^j in British (luiana, Trinidad 
and St. Lucia. Indeed, u here vei- sugar is produc<‘d on a large 
scale, they are absolutely essential. We are- extremely in- 
debted to Mr. Watts. He has given us a most useful and 
practi(*al paper in regal'd to the possibility of starting Central 
Factories in the Leeward Islands ; and what he has stated also 
applies to Barbados and to St. Vincent. He possesses in so 



marked a degree the confidence of the planters in Antigua and 
is so thoi*oughly acquainted with their cii’cumstances, that> I 
anticipate in that island, at least, the paper will be read with 
great interest. Also that it will prove most helpful in solving 
the difficulties that have hitherto stood in tte way of starting 
Central Factories. As a useful supplement to Mr. Watts’s paper, 
J now invite your attention to a paper prexmred by Mr. Bovell 
on the cost of growing canes in Barbados. It is necessary to 
establish this ])oint before steps can be taken to arrange the 
price at which canes a re to be sold to the factories. 


COST OP GROWING &UGAR CANES IN 
BARBADOS 

In retniion fa Hie prrst nl f)rocf\ss o/ tnn nnfavture and to that of 
a proiH’rl u rqniffjH’d CrnI rat Favtonj, 

By J. R. Hovkia.. F.L.S.. F.C.S. 

The subject I hav<' taken for this |)a|)er is the cost of 
growing (*ancs in Baj bados in relation to the present process 
of manufacture and to tliat of a pjoi)erly equipped Central 
Factor>'. 

/ 

In view of tlie fact tJiat there is a likelihood of central 
factories boin^z established in this colony, and that their 
success ii: a gi'cat measurt* dej)ends on th(» cost at which 
f^anes can be grown and delivered to th(‘ faetories, I will give 
a short account, so far as 1 have been able to ascertain, of the 
cost of growing cancs in Barbados ; then comparer this with the 
sum the planter now receives for them under the present sys- 
tem of manufacture, and finally A\ itli wliat he u ould receive 
frojn a ])r(>|K‘rIy ecpiipped faertory. preferably on co-opei*ative 
principles. 

«/ 

The data on whieli 1 have based my caleulatioi»H lia ve been 
obtained through tlie courtesy of the Hon. W. K. Ciiandler, 
the Master-in-Chancery, from the annual returns made to him 
by the Receivers ; and from inforniatiou kindly given me by 
l)rivate gentlemen, from the yearly abstracts ” on the Avork- 
ing of theii* estates, I have for obvious reasons omitted the 
names of the estates. 





As far as I can asoertain from the information at my 
eonnunnd, the eost of growing and delivering canes at the 
present estate-works, may be plac^eii on an average from 
about 18/ |)er ton, on 75/ of the fairly good estates economi- 
cally conducted, to 19/ on estates in what is known as the 
Scotland district, where, owing to the unsuitableness of the 
land and to other conditions, the cost is considerably higher 
than in other parts of the ishuid. 

On referring to ,\ppendix A, it will i)e seen tliat I have 
estimat^Hl the cost (»f growing an aerc' of canes on a fairly go<K| 
non-ratooning estate in tiie blaek soil flistriets. without- taking 
int-<» (ronsideration 1-lie upkeep of roarls anil the iie<‘essary 
buildings, at $01.01 (/:]2 11. 4.) This divided by 22-14.S75 tons, 
the average yield on a siniilat* estate for six years, makes the 
cost of pi*<Hlncing a ton of cancs about lls. Id. 

Tn corrolH)rHtion of my estimate of $01.01. I may mention 
that one gentleman, the proprietor of two estates, tells m«‘ he 
finds from his a(*connt-s that the <*ost of growing one acre of 
canes is about $02.50 (4:b‘l 0. 5.) Another gentleman of con- 
siderable experience, in the itemised estimate he has given me 
(At)pendix A.j). consiflers it to be $05.80 (£18 12. 1.) per acre. 

That these stateni(‘nl> are fairly coi rect. may Ik 5 gatJiered 
from the a<*tual returns of f wo estates (.see Ap[>. H. A b\). . In 
the ease of the first after allowanee is made for the 20 ptn* 
cent, rednetion in wages etc., which has taken place since the 
years for whi<di the returns art* given, viz:- those from 1881 
to 1885 inclusive, the <‘ost is 12s. 8d. per ton. and in the case 
of the other the cost is 11.'^. 5id. The difference in the first 
instance, is accounted for by the fact that only the cultural 
o|jerations etc. absolutely tiecessary are giv^en in my statement, 
and no allowance made foi* improvements and the upkeep of 
I’oads ; and in tJie other iustanee. by the sajue cause, ami also 
by the fact that the returns of the year in which the fungus 
disease ami the drought wrought siudi havoc are im*luded. 

A further confirmation of tke statement, that under 
existing eircumstances canes are not grown on the ctreraye for 
less than 18/ ptn* ton, may be seen by referring to Appendix D, 
in which is giv^en the actual cost compiled from the Chan- 
cery Court returns, of ])i(>ducing a ton of canes on five estat<^M 
fertile years 1891, 1899, and 1897. The first four estates are 
I’epresentative of Uie typical distiacts of tlu' island, and the 
years mentioned were cliosen for the reason, that the average 
crop of the island for these three years, is aj)proximately the 
same as the average* for the ten years. 1880 to 1889 inclusive. 
These estates were also seleeteMl from the fact of their being 
worked under the Court for i^me years : there was, therefore, 
time for them to have recovered from the effects due to the 
probable want of funds for their* proper cultivation, prior to 
their being put under the Court: consequently the average 
cost of 14s. 6jd. per tun, omitting the estate in the Scotland 
district which is 19s. Id. per ton, is probably semewhat near 
the avemge for the udiolc island. 

Judging from the cost of producing canes in some of the 



.BteiKlibouriiig colonies, which api^ears to be under 10/:per ton, 
it may be asked, why it is that the cost of growing canes in 
Barbados is so high. The reason is, that in other colonies, such 
as British Guiana and Trinidad, where there is plenty of 
unocjcupied land, as a field shows signs of exhaustion its culti- 
vation is discontinued, and the land allowed to lie fallow for 
some time. In Barbados, owing to the redundant population 
and the necessity of finding eniployineut for them, this cannot 
be done; consec(ueiitly the planters, to keep up the bu*tility of 
the soil, have to resort to large appli<*ations of both farmyard 
ami chemical manures, these two items alone amounting in 
some instances U) 6/ per ton of canes. 

AVhen in Trinidad in 180.5, with the Kinigration C^muiiittee. 
we were told of two instances, in which cane-farmers who had 
been paid 0 ' per ton for their canes standing (i.c., tlie planter 
paying cost of reaping and carting), made a profit. On visit- 
ing the farms and ascertaining full ])articulars, we found that 
the canes had been grown on lands that had lain fallow for 
al^QUt ten years : tlie yield being in one instance 35 tons and 
the other 3(5 tons per acre. According to tlie evidence given 
bef/ire the Boyal West India Commission in 1897, since 1890 the 
cane growers ' in Egypt have lieen paid IJ; ])er ton, at which 
price the culture >\'as [irofitable, indeed the most profitable in 
the wtthtry. — 

As most of the calculations in tlie Appendixes are based on 
the assumption that it takes 13i tons of canes to make a ton of 
sugar, it may not be out of place here to show on what 
grounds this statement is made. In 1885 Mr. Jos. Connell, snr., 
then of Sandy Lane plantation, weighed and manufactured 
separately the canes from half an acre of land, with the result 
that 12 tons 17 c^\d;s. 8 qrs. 2 His. were recpiired to make one 
ton of sugar, from Juice at IL Beaume. Tlie same year, in an 
experiment conducted by a committee of the Agricultural 
Society at Jordans estate, it took with juice at 11.0" Beaume 11 
tons 2 cwts. 2 qrs. 5 His. of canes to the ton of sugar. Again in 
1896, calculating tlie extraction of the mill at Bushy Park from 
the average of seven years experiments, and the Aveight of a 
gallon of juice on the polarisation of numerous sanqile^ of juic^e 
made during the reaping season, 1 found that it took 13‘0 tons of 
Dodds canes that year, to make a ton of sugai*. Eroin the 
foregoing, it may, I think, be safely assumed that Avith cranes 
containing juice of the normal saccharine richness, say at about 
10" Beaume, it takes 13 A tons to make a ton of sugar. 

Having shown the approximate cost of growing a ton of 
cranes, let us noAV ascertain AA’hat the jilanter gets for it at 
current prices, under the present system of manufacture. For 
some time during the last crop season, muscjovado sugar sold for 
$1.75 per 100 tl)s. jiliis $5.00 for tlie hogshead ; and molasses at 
11 cents per gallon, plus $4.00 iier puncheon, being a total of 
$59.03, or £12 5s. 11 Ad. per ton with its molasses. At these 
rates, the value of a ton of c*anes, after deducting the cost of 
manufacture (say 5s. 5d.), would be 12s, O^d. « 

g Tt may be justly asked, how it is that some estates like 



plantation (c) in Appendix I), are able to .show a profit, when 
the planter only receives about as inueli for his canes as it 
costs to grow them. In this j)arti(^ular instance, the apparent 
profit realised from a ton of sugar, was £1 17. 7. ; but the 
revenue derived' from provisions, rents and miscellaneous 
receipts, was iJl UK lOi, so that, had the revenue been 
obtained solely from sugar an<l molasses, the estate would 
have lost money. The other estate, which really made a 
]u*ofit from sugar, was plantation (a); tlu‘ amount realised, 
afUn* dtxiucting the revenue from other sources, was 19s. 8J<1. 
per ton of sugar, or at tons of canes to the ton of 

sugai*, Is. 5j,d. ])er ton of canes. The buildings on this estate, 
are, 1 am told, badly in need of repair, aiid it may, therefore, I 
think, be fairly assumed that, had the ne<*essary rei)airs been 
effected, the ]>rofit would have been even lt\ss. 

Having shown what it would cost the planter tt) grow his 
canes, and what he gets for them under the present process 
of manufacture, with sugar at $1.7.) per IOOUks. and molasses at 
lie*, per gallon, I will now try and show wiiat a proj^erly 
equipijed factory could afford to pay for them, when dark 
crystals are selling at $2.30 ])er 100tl>s.. that being the ])rice 
they fet<*hed last year when muscovado sugar sold at $1.75 
[)er I001l)s. 

Pre-sui)posing the factory to Im' a co-operative one. the 
planttn’s could, according to the estimate I have ])re[)ared in 
Appeiiflix F, be paid 15 ])er ton of canes when dark crystals 
were at $2*80 per lOOlbs, (£10 11s. 8d. per ton locally); and 
there would still be sufficient left to allow for depreciation and 
other necessaiy factory deductions. 

That the price mentioned, vi/.., 15 , is fairly accurate, I may 
mention that at the lla<‘ecourse Sugar Mill Factory, Queens- 
land, Avith an average crop for six yeai's of 2.811 tons, and with 
the average price of sugar at £10 10s. ll]d., the planters Avere 
paid 1 Is. 0]d. per ton for their canes. 

To briefly summarise, 1 may say : 

(1.) That the average cost of producing canes in Bar- 
bados is about 18/ per ton. 

(2.) That their A*alue under the present 'system of ina- 
mifacture. at the current rates for last season, is 
about 12s. 9Ad. per ton. 

(8.) That their value at a properly e<piipi)ed co-oi)e- 
i*ative central factory, at the average xn*ice for 
dark crystals for last season, is 15/ i)erton. 

» 

That the cost of pnalucing sugar in Barbados is high, in 
fact higher than in most colonies, will, I think, have to be ad- 
mitted ; and as there seems every likelihood that £10 14s. 8d. 
will be |u the future rather nearer the maximum than tho 
avemge price of sugar, every effort must be made to reduce the 
cost of xjrodiiction : wliUe the Imperial Department of Agrieyl- 



ture, will, T am confident, do all in its power to obtain canes of 
increased prodiic^tiA^eness, both as regards saccharine richness 
and weight of canes pel* acre. 


APPENDIX A. 

Cost of cultivating one acre of cane land in Barbados. 
(.1. R. Bovell.) 




$ r. 

Digging c‘Hne holes 1.742 (p 8c. per 100 

1 80 

Pecking cane holes .. 

12 

Applying pen 

manui*e 

1 00 

Digging manure hole;- 

52 

Bedd^ing manure ... ... ... • 

85 

Forking land 

1,742 (ft 8c. ]>er 100 

1 80 

Weeding land 

26 M eeks (a 8<‘. |>er M eek . 

2 08 

Cane plants (a 15c. jxn* 100 ... 

2 61 

Cutting plan ts (a 1 (*. per 1 00 ... 

17 

Picking plants (ft Ic. per 100 ... 

08 

Dropping arnl 

l)lanting cane plants 

24 

Draining land 

2 16 

Trasliiiig canes (t*. 6c. per 100 holes 

1 04 

Applying artificial manure ... 

24 

Cutting out borer canes 

24 

i 

Cutting, loading, and carting cancv^ 20c, 

8 48 

Making cart i)aths ... 

15 

Weeding hedge rows 

12 



$17 88 

Farmyard manure 

... 17 42 

Artificial manure 

... 16 24 

^Management, overseer, accountant etc,... 

6 00 

Taxes ... 


1 00 

Insurance of 

canes 

1 00 

Sundries 

c 

2 00 


4 

$6] 04 


- [The com! of 
tion that the Ftaipi 
w^e sold to a Cei 


management is here all charged to cultivation on th4 assump- 
le number of persons would be emploved even if the canes 
II tral Factory.— B d. W. I. B.) 



APPENDIX An. 

Stateiiieut of the eost of cultivating one airre of cane land 


Digging cane holes 1,210 holes (S 8c. per 100 . 97 

Applying pen tnanure 2| sqrs. (a. 40c. per sq. ... 1 00 

Digging manure holes 1,210 holes g 3c. per 100 ... 30 

Bi^lding manure 1,210 holes {a 2c. per 100 ... 24 

Ploughing ... ... .. 30 

Forking land 1,210 (f# 8c. per 100 ... ... 1 21 

Weeding land 1 year ... ... ... 3 00 

Cane plants ... ... ... 2 50 

Picking plants ... ... ... ... 20 

Dropping and ])lanting cane plants ... ... 20 

Draining land ... ... ... ... 2 16 

Trashing canes 1,210 hole‘s (a 6c. per 100 ... 72 

Applying artificial manure ... ... ... 24 

Cutting out borer canes ... ... ... 30 

Cutting, loading, and carting canes 1,210 holes (a 25c. 3 02 

Making cart paths... ... 30 

• $16 72 

Farmyard manure .. ... ... 24 00 

Artificial manure ... ... 14 00 

Management, overseer, a(‘counfant ... ... 6 00 

Taxes ... ... ... ... l H 

Insurance of canes .. ... J 44 

Sundries ... ... 2 00 


$65 30 


APPENDIX A,,. 

Statement showing the average number of acres planted at 

Plantation and the Sugar Crop therefrom for the 

years 1891 to 1896. 


Years. .Acjviim* plaiitt*<l. Crop of Sugar, 



A. 

H. 

e. 

Lhs. 

1H91 

m 

1 

0 

417,198 

1892 

194 

2 

0 

:4ar>,2r)7 

\m 

102 

1 

0 

:«2,204 

j 

1894 

1 

tl8 

2 

1 

' 454,048 

1895 

99 

0 

214 

! 273,070 

1890 

91 

0 

»1« 

:448,781 

Total ^ ..i 

-- / 

(501 

3 

^ 

2 

' 2,241,21 

i 

'AvmCs ... 

1 ' 100 

1 

7 

373,580 



Average yield of sugar pel* aere for 1891 to 1896 is 1*6620 
iouH per auiiuiu. 

As it takes 18*5 tons of canes to Tnake one ton of sugar, the 
average weight of canes per acre is 22*44375 tons. 

The above estate spent in chemical manures on the average 
for the six years 1890 to 1895, $16.24 per acre per annum. 

The cost of growing one acre of canes as per Appendix 
A, is $61.04. (.\)nse<]iiently a ton of canes costs 11s. 4d. to 
produce. 


APPENDIX B. 

Statement showing cost of cultivating 1 acre of cane land, and 

the cost of producing 1 ton of canes at — Estate, for 

a period of five years. 



! 

1881 IW.' j 

. i 


IHSI 

' 18H5 


1 i 

1 ! 

C. j ^ , 

i 

.1? C. i 


Sf c. 

Exf)t*iuliture (Total) 

10.119 66 1 9,22:1 T)!: 

9,246 :1H 

11,214 04 

8,997 ;15 

Manufacturing Expenses 

i 

:i,lfiy «t| 8i»' 

2,6I1S 07 

;M147 71 

' 2.995 91^ 

Cultivation Expoiises 

1 

O.aoO 20 i 6,079 71 > 

t»,608 01 

8,166 

i 

6,091 :t6 


Average cultivation <'X])enses for the years 1881 

to 1885 ^ $ 6,779*12 

Less I for the retluction in price of wages ... ... 1,855*82 

$ 5,428*80 

$5.428*80 75 (No. of acres in cane cultivation) 

^$ 72*81, the cost yf cultivating 1 acre of cane land. 

Tons cwt. lt)H. 

Average sugar cro])s from 75 a(‘re.s of land 186 11 18*4 

Average production of sugar from 1 acre 1 16 11*8 



As tJiore aiv l.S*r> tousof tii 1 ton of sugar, therefore 

there are I ton 10 evvt. IPS tbs. x 18*5 tons of eanes per aer*e===^ 
24-5885 tons. 

The cost of cultivating 1 acre of land as above is $72*81, 
therefore $72*81 —24*5885 ^ the (*ost of pi’odnclng 1 ton of canes 
$2*94 or 12 8d. 


APPENDIX H,. 

Stattnnent showing the cost of manufacturing 1 ton of sugar at 
Estate, for a ])eriod of five years. 


Vt Jirs. I Su^far ('pops. 


} Not Mfl n u fart u ring 
Kx pen SOS. 


ISSI 




iHsr> 


'I’inis 

v\\ 1 . 

n»s. 

0. 


IS 

:i 

:um 4u 

121 

7 

2 

:bi43 so 

1.12 

0 

2 

2.0:48 :47 

122 


1 

I :4,047 71 

1 

104 

s 

u 

2,005 .99 

m 

n 

lS-4 

[ 

2,9S1 0') 


Tiins cwt. lbs. 

$2.()81.()r. 4 i:5C) II IS-a - $21-83 

Le8B ! (nviiiK t<» tlu* reiliKrtion in ^rit-e of wapes 4-30 

t'ost of nianufuctiii'inK 1 ton of sugni- - $17’47 

As it takes 13-5 tons of cane to make 1 ton of sngai-, there 
fore $17-47 -r 13-5 tons of eaiie = tlie cost of manufacturing 1 ton 
of canes = $1.29 = 5s. 4 id. 
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APPENDIX C. 

Average Rewipts and Expemliture at . Plantauon 

for the years 1892 to 1896 mehisive. 

f 

Sundries 

Hevemie 

V Pills. Kxppiiiiituiv Sugar Molasses , ineluding Potatoes 

Iteeeiiue. Ktnenue. i PotatJX‘s Hevenue. 

, Heeeuue. 



£ 


<1. £ 

s. 

d. £ 

K, 

d. 

£ 

s. 

d. £ 


d. 

IHl):^ 

2,841) 

10 

ll.Vl.7:{:i 

0 

1 i on 

17 

10 

208 

5 

:3.^ 85 

10 

11 

mA 

2,151 

12 

l.lj 2,80:3 

11 

1 40S 

8 

JOA 

:355 

5 

.*H176 

in 

0 

im 

2.45(5 

0 

4 '2,047 

10 

OA 52(3 

0 

SK 

:308 

7 

OA 161 

7 

4 

iHa.5 

1,022 

i:i 

IK 1.021 

15 

8 :371 

i 

lOA 

172 

15 

7 50 

1:4 

H 

iH»a 

2,IM1 

18 

U)}. 1,527 

1 

4 420 

7 

11 


18 

10 181 

7 

11 

Total 

10.022 

0 

2 8 , 00:3 

10 

1 

n.v!2.:308 

:3 

2 A i,ni 

12 

1 

2Ai05r» 

18 

OA 

Average. 

2,184 

8 

oi; 11,7:38 

14 

21 470 

12 

7.'.', 288 
‘1 

0 

5 |i;n 

:3 

9i 


Tons urs. I1»s. 

Avtn-jigfo crop, 5 years. 18V12-ISU0 17 0 20 


ac. I*, po. 

Av<M*ag:<^ acres of (‘aiies <-iit for 

0 years. 1892-180(3 .. . 102 0 2J or 102*18125 acres. 

, Tons cwl. (irs. Ilis. 

Average weight of sugar 

per acre 1 11 8 10 or 1*504(34 tons. 

Average weight of <*a lies pin- acre 21*5277 tons. 

Average cost of glowing ami iiiannfactnring 

1 acre of canes weighing 21*5277 tons is $102.0(3 or £21.7.0i. 

Average cost of growing ami nmMufacturing 


1 ton of canes $1.77 , 

I9s. 

16 .U 1 . 

Cost of man iifaet lire, say 

5s. 


« 

Cost of growing one ton 



of canes 

14s. 

. _5id. 
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APPENDIX D. 

Average Revenue and Expenditure on certain Estates in the 
Court of Chancery for 1891, 1890, 1897. Average Croj} of 
the Island for tiie 3 years -58,087 hiids.. for ten vears— 
1880-9, 59,020 hhds. 


ESTATES. 

<a). 

(l>). 

(c). 

(d). 

09. 

AverajiCt' Supar Crop 

Tons, 

370-334 

Tons. 

H2-408 

Tons. 

11H*579 

Tons. 

70-041 

Tons. 

118*652 

Avf^rage Molasses Crop 

Gallons ' 

37,122-0 

Gallons 

8,449 

Gallons 

12,243 

Gallons 

7,4(>i'3 

Gallons 

12,543 

AveraK^ quaiitily of molasses per ton! 



of sugar 1 

100-24 

102-52 

103-24 

106-53 

105-71 

i 

i 

$ c. 

$ c. 

S* 

$ c. 


Revenue per ton of sugar | 

44 61 

47 22 

46 67 

46 31 

49 96 

Revenue from molasses jier ton of; 






sugar i 

12 76 

14 41 

14 91 

15 42 

14 25 

Revenue from provisions jier ton of 






sugar .. ! 

45 

10 

1 tK) 

9 57 

16 

Revenue from Rents per ton of sugar! 
Revenue from other stmrees per Ion ofj 

1 26 

1 H7 

3 25 

3 98 

4 74 






sugar .. .. i 

60 

I 50 

4 36 

H5 

1 72 

Total Revenue per ton of sugar 

50 OH 

65 10 

71 15 

70 13 

70 W 

Expenditure on agriculture per tonj 

S e. : 

S 

$ c. 

$ c. 

c. 

of sugar 1 

19 19 

23 57 

30 33 

34 73 

31 04 

Expenditure for cooperage and reiiairs. 






per ton of sugar .. . ..I 

6 15 

8 34 

6 42 

I 9 35 

7 90 

Expenditure for utensils jier ton ofl j 




sugar i 

i (K) I 


11 



Expenditure for liv<‘ stock and mis-' 


1 




cellancMius items piM' ton of sugar 

! 3 57 

1 3 11 

1 40 

4 82 

3 23 

Expenditure for traciesmcn per ton ol; 

sugar ; 2 54 

i 2 35 

3 27 s 

2 59 

1 

1 3 87 

Expenditure on food for stuck per ton 
of sugar 

i 2 77 

j 3 20 

2 38 

2 95 

1 

1 4 5() 

Expenditure on manure per ton of 
Migar 

1 

j 9 77 

1 

1 11 96 

5 18 

4 89 

1 

1 13 82 

Expenditure for fuel per ton of sugar 

i HO 

1 1 25 

1 02 


91 

Expenditure for taxt*s and insurance 






per ton of sugar 

i 1 HO 

j 3.07 

3 96 

4 26 

4 03 

Expenditure for salaries per ton of 
sugar 

j 5 m 

j 9 27 

8 (Ml 

13 22 

1 10 07 

Total Expenditure ])er ton of .sugar 

' 52 61 

1 m 12 

62 13 

76 81 

79 43 

Profit per ton of sugar 

$ 

7 04 

f V. 

* ¥ e 

i) (12 

^ i'. 

l!il e*. 

Loss per ton of sugar 


1 02 


68 

8 60 

Revenue from sugar and molasses per 
ton of canes (u i;T5 tons per ton of 






sugar 

4 25 

4 56 

4 56 

. 4 57 

4 75A 

Expenditure per ton of canes (a Td c 
tons per ton of sugar 

3 90 

4 90 

4 60 

5 69 

5 88 

Average price at Avhich sugar sold per 
lot) lbs 

1 77 

1 

1 8() 

1 89 

1 80 

2 00 

Average price at vidiich molasses sold 





per gallon 

09 

10 

10^^ 

m 

‘ 11 

Revenue per ton of canes after deduct- 
ing ps. 5d, for manufacturing 
Expenmture per ton of vanes after de- 
ducting ns. 5d. for manufacturing 

2 95 

3 26 

3 26 

3 27 

3 45i 

: 2 60 

3 60 

3 :io 

4 39 

4 58 

% 
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It would appear from the last line in the foregoing table 
that the aetual cost of growing canes in Barbados (after a 
deduction of five shillings and five i^enee for the cost of 
manufacture, the u])kee)) of buildings, etc.,) was as follows : 


Kstaf,(* 

Mstat(‘ 

Kstate 

Estate 

Estate 


(a) , 8t. James and St. Andrew 

(b) , St. JoscpJi and St. Thomas 

(c) . St. Philij) 

(d) , Christchurch 

(e) . Scotland l)istri<*t 


s. d. 
10 10 
15 0 

VA 9 
18 Sh 

10 r 


APPENDIX E. 

Statement showing the* value of one ton of (*anes with manufac- 
ture as at present carrie<l on. 

On 25tli April ISOS, tlie price of dark ci'ystals in the New 
York Market was ‘I .^20 2s. (id. i)er ton, less duty £12 
10s. 4^d. 


At tJie time dark crystals were worth £12 10s. 4id. free of 
duty, tlie local merchants were buying sugar (a $1.75 i)er 10011)s 
plus $5.00 pei' hhd., and molasst^s (« lie. per gallon jJus $4.00 
per [uincheon. The value of 1 ton sugar and 100 galhms of 
molasses would ))(‘ 


2240 X $1.75 per 100 - $:i()-20 

1 hhd. . ... ... ... 5*00 

100 gallons of molasses (a 11c. ~ IPOO 

1 puncheon ... ... ... 4*00 

$50*20 

Less Polariscope test ... ... 5 


„ Gauging 1 pun. molasses 12 *17 


$59*03 


$59.08 -r 13*5 tons of canes pei ton of sugar with its 
molasses ~ $4.87 or 18s. 2jd. ; less what it now costs for manu- 
facture» coal, drying fuel, repairs to buildings and machinery 
and freight of sugar and molasses to Bridgetown etc., about 
5s. 5d. per ton = 12s. 9Jd., the value of a ton of caneS under 
the present system of manufacture, 
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APPENDIX F. 

Estimate of a year’s workhip: of a sugar faetory making 10,000 
trms in 100 working days. 


Sale of 10,000 tons sugar (a £10 Ms. Sd 


fav. price 1898) 

£107,888 


Sale of Rum e(pial to 10/ per ton of sugar 

5,000 

£112,888 

Cost of 95,000 tons of cane ^]H/ ... 

7^ [00.500 


Raihvay freight on 95,000 tons of canes 
@ Is. 6d 

7,125 


Cost of manufacturing 10,000 tons (fi 
£2 4s. 4d 

22,100 


TnterCwSt on £125,000 at 8 

8,75(» 


Interest on £125,000 at 8*72 7. 

4,050 

104,185 



£ 8,148 

Pro-rata division on 95,000 tons of canes 

Qi 1/ per ton .. 


4,750 

Carried to Reserve Fund ... 


£ 8,898 


DISCUSSION. 

The Prbsidknt: AVe should be glad to hear the views of 
Professor Harrison on tlie important matter now before tlie 
Confereuee. 1 can assure him his remarks will be highly 
appreciated. 

Professoh Harrison : I said a good deal on this subject 
ten years ago, but, unfortunately, it had no (dfect. There is 
not the slightest dtmbt in my mind that, if this (’olouy of 
Barbados is to continue t-o exist as a sugar-producing colony, 
it must adopt the principh' of Central Factories. AV’lum J was 
asked by the West Inclia Iloyal Coniniission my opinion as to 
the effect of C’entral Fa(‘tories on Barbados. I said tliat. if the 
planters there had Central Factories, they would not. liave tiim^ 
to talk about bounties. T believe the arl vantages that would be 
derived from manufacturing sugfir on modern lines would be 
such as to place the sugar industry iw this Island on a most 
satisfactory footing. I am not j)repared to go into details, 
because during the last nine years there lias been no necessity 
for me to study the question as there are plenty of such 
factories at^Demerara. Mr. AVatts has laid the matter fully 
before us, and I can only say his remarks with legard to 
Antigua are very applicable to this Colony. 1 think he some- 
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what underrates the expression of the mills in this Colony. My 
own ()])inion is that the mills here, although small, are effective. 
In 1S84 we went into the question thoroughly, and we were 
able to ascertain the comparative results of the muscovado 
process. These results were undoubtedly favourable to that 
process, but, I may add, in that year the canes were abnormally 
rich. I cannot say much more, for I am really not })repared to 
enter into tlio subje(*t to-(lay. All 1 can say is, that I believe 
the erection of (Central Factories in Barbados Avould be the 
means of raising the Colony out of its present difficult position, 
and, in fact, would prove its salvation. 

The Puesident: In re])ly to a rein ark dropped by Professor 
Harrison wludher the qiu^stion of the manufacture of sugar 
fell Avithin the ]m>vince of this Conference, I would state at 
once that it is ])ro]joh(‘d to dt^al as effectively as possible with 
every subject of a technical character, directly or indirectly 
bearing upon agricultural industries in the West Indies. 

Mr. Watts: The <*ost of raising canes is a fundamental one, 
for on it depemds \vlieth<*i‘ the j)la liter makes a j)rofit or loss. 
I have not tinn* to go <)V(‘r Mr. Bova^lTs figures, but it strikes me 
that tin* high rate at wliieh he has ])la(*ed the cost of growing 
eanes in Barbados is not eonsistent witli the official statement 
plaecd by llu* Committee' of planters before the Royal 
Commission. It was then slated that it cost 1(5. 2. to x>rodiiee 
a ton of sugar, if that amount is divided by thirteen and a 
half (the iinmlx'i* of tons (jf canes to a ton of sugar), a very 
small margin would bt' left for tlie cost of mannfaeture. It is 
jiossibh', ther(‘for(‘. that Mr. Bovell's ligiues will bear a little 
pruning. 

Mr. Bovele: I may say that my figure's are takem from 
the Receivi'i s’ aeeonnts in tlu' hanels of tlie Maste'r-in-Chancery, 
SAVorn as e‘orre(*t. 1 hai e? made* all necessary eleMluetions and 
bring out the' (‘ost eif greiwing eane^s at 12/- ]ier ton. This, 1 
believe, is the cost of prexliicing 75 ]>er cent, of the canes grown 
in this islanel. Tlic cost of mannfae'turing intei sugar is about 
5s. 5el. per ton. 

The Pj? ESIDENT : Mr. Bovt'lTs f1gin*('s se'cni very high, but 
there is, aiiiiarently, no one jirese'nt in a })osition to eorreet 
them. It is possible that a higher jiriee eonld bo jiaid for 
(*anes in this island heeanse eif tlu'ir greater riehness in sugar. 
It must also be borne in mind that even under the museovado 
system, (taking tin' average prices of the last five years) the 
planter at present realizes at least 12/(5 per ton for his eanes. 
At a well-c(pii[)ped Central Factory it Avonld be possible to 
realize a still liigher value. The necessity of the hour is evi- 
dently CVmti al Fa<*tories. # 

The Conference* theii !-itood adjourned until Monday morn- 
ing at 9 o’eloek. 
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SECOND DAY. 


The Conferene(‘ rei^nmed at 9 o’c'loek on Mojulay, the 9th 
January. 

The PHESlDKNT : To-day we art' iirsl of all to eonsidt'r the 
very important siddeet of the toaeliin^ of A.^oieultiiral Science. 
Tt Avould be convtaiient to sei)arate llic subject into its two nat- 
ural divisions— (1) tcacliiug Af?ricnltural Scicn(*(‘ in Klemcntary 
Schools; and (2) teaching- it in the St‘eoijdary Schools and 
Colleges. The lh‘V. W. Simms of the High Schooh .himaica, ha.s 
been kind tnough to ])rc|)are a genci-al paixn* on tin' tt'aching 
of Agricultural Science ami he will dt'al m ith the various 
agencies that have been employed for that ])ui post' in various 
pai'ts of the world. Afttu' the paper, wt‘ shall conlint' oui'selvf's 
to the teatihing of Agi icnltnral St'ience in hltsut'iitary Si^hools 
and hear the views of genth'meji juactically t'ligaged in ele- 
mentary ediK^ation. After that wt' shall discuss tl)t' further 
development of Agricultural tklucation in conntM'tion Avith 
Secondary Schools and Collegt's. Wt' art' fortunalt^ in having 
present here to-day the heads of live of the largest and most 
important Colleges in the West Indies. I ht)p(‘ these gentle- 
men, having come so far, Avill favour us fully with their views 
as to Avhat is possible to be done at the institutions under their 
charge. Before calling upon Mr. Simms. I )nay menlion that 
he has been lately deputed by the Education Board of Jamaica 
to visit the United States and Canada to study the methods 
there carried on for teaching agricultuj'c, and on his return he 
Avrote a valuable and detailed Be])ort. He, therefore, ap- 
proaches the subject Av itli considerable kiioAvledge, both prac- 
tical and theoretical, and the paper Avhich he has been good 
enough to prepare for us to-day Avill be listened to Avith gi’eat 
interest. 


AGRICULTURAL EDUCATION. 

By the Hevd. Wiijjam Simms, M.A. 


The shortness of the time at our disposal compels me to be 
brief, but Avith an audience like the i>resent, much may be taken 
for granted. If brevity makes me obscui e, or any of juy as- 
sumptions seem disputable, the dis(*ussion to follow this pa))er 
Avill give oi)portunity for tilling jgaps and correcting errors. 
It is Avell too to premise that my experience of West Indian 
conditions is exclusively of those in Jamaica, Avhich must in 
some respects differ from the other Colonit's, and that my state- 
ments and arguments have in mind discussions that have arisen 
in Jamaica, and may accordingly in some cases sec'in needless to 
those whf!) have not gone through the same discussions. 

I^Avillbe^gin ,>vith Avhat, fcy^^in tome the axiomatic truths, 
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on which onr consideration of the subject of Agricultural 
Education in the West Indies must be based. They are as 
follows 

1. Agriculture is, and must continue to be, the occaipatio" 
of the large majority of the ])eople of these Islands. 

2. Other occu))ations both of bj*ainworkers and of hand- 
workers must exist side by side w ith that of agriculture. 

8. Education must not simply look to the future occupa- 
tion. hut must aim at i)r()ducing a capable (atizeii able to adjust 
himseli* not only to his own calling but to the moral, political 
and social a(*ti cities of the life around him. 

4. Education is in a transition state. Two or three gene- 
rations ago the Avorking class, not only in the West Indies, but 
almost CA ei y wli(‘re throughout tlu‘ world, early entered with- 
out (‘ducation on a life of grinding toil. Avliilst the middle class 
passed tlirough a period of ap{)renticesliiiJ to their future 
calling after leaving school ; whereas now the Avorking class is 
to be educated : and. the api^renticeshi)) system luiAnng passed 
away, the school is called ujion to do wliat that system did in 
the AA'ay of jjre])aration for the future life. 

a. Educationists aiXMioAV agreed that education has rested 
too exclusively on books, and that, cpiite a|)art from any 
consideration of its utility on the aj)prcnti<*eship side, .sonm 
manual and practi<‘al training is essential to the complete 
education of the citizen. 

(). It is impossible for children to receive technical educa- 
tion to any advantage, or indeed to take it in at all, until they 
have reached tlu‘ age of tAvelve and got a basis of sound 
('lementary education. Their apperceptive faculties are not 
(xpial to the strain. Elementary schools in tJie AVest Indies at 
})resent liiid this educational basis more than they can suc^cess- 
fully attain. 

7. No subject can be i*eally educational unless and until 
its t-(^aching is reduced to proper pedagogic methods. 

5. Agi'icultural training is at present, even in more ad- 
A-anced countries such as Germany and the United States, in 
the tentative stage, and there is a gi-eat scarcity of prc)i)er 
educational text-books on the subject lit for school use. 

9. Technical education is necessarily more expensive than 
book education: the numerical ])roportion of teachers to 
taught must be much greater, buildings and material of all 
sorts more expensive, and, at present at any rate, the pay of 
competent teachers higher. 

10. wSecoiidary schoo’.s must continue their present Avork of 
educating the professional classes, and must continue to meet 
the educational requirements of the University and other 
examining Hoards Avhich practically setth' tlu^ preHminary 
education of those class(‘s. In Jamaica, at least, the large 
majority of the put>ils in thovse schools do uoaa^ require and 
will in the immediate future eoixtiime to require iAiis ti'aiiiiiig. 
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11. The time tables of these schools are very over- weighted 
already, and new subjects (‘an only be added by reducing some 
of those at present taught. 

12. In small schools, such as nearly all those in the West 
Indies must continue to be, the necessarily limited staff can 
only teach a limited number of subjects, whether we (ionsider 
the acquirements (jf the teachers or the calls upon their time. 
Boys Avho drop some of the usual subjects taught to the 
majority, and require new ones in their place, must necessitate 
an increase of staff*. 

13. It is a great mistake to introdiu'c a subject suddenly 
into the schools until you have teachers tit to teach it. A new 
subje(it must, therefoj‘(*, Ix' introduccul at first on a small scale, 
and its teaching jiiust grow gradually. 

Th(‘S(^ axioms will, T think, be uni vcnsally admittt‘d by all 
who have a (*omi)etent knowledge of the f-iihje(‘t ; but the real 
difficulty lies in tJie ((.riouiafa media, in tin* pi'actical a}>plica- 
tion, in finding the line of least ix^sistanct* among conflicting 
truths and claims. Before attempting to deduce a system 
from the axioms laid dow n, 1 ])roc(Hxl to intpiire how far we 
c‘an be h(*lped indu(*tively by observation of what is done in 
other countri(\^. Here time forinds anything but a brief 
stateunmt of tJn* main facts. 

In Kngland in the Kltmientary Schools, agi iculture is now 
a s[)ecifi(‘ subject ; very few schools take it u]), and most of 
those do very poorly. In tin* yeiw 1S05, only 21 stinU'utsin the 
Training (.'olleges took it up. In the ev(*ning (k)ntinuation 
Schools, it is taken up by veiy few impils. Tliei‘e art* two or 
three old-established Agricultural C'olh*ges like that at C'ii’cn- 
cester Avhicli give an (*laborat<* and expensive t*(hn*ation. Tin* 
County C^>uncils are taking u)) the subj(*ct and in the agricul- 
tural ('ounties have in some cas(*s (*stablished harm Schools 
foi* boys over I() and young men ; tln*y have ln*]pt*d the St‘con- 
dary Schools by siq)plying tlnmi with laboratories and helj)ing 
to [)ay a teacher in Agriculture or more commonly in Agricul- 
tural Chemistry; tln'y have also tried to train the Klementary 
School teachers and give a good deal of itinerant teaching, 
principally in daii’y work. 

In the Cnited States the Agricultural Colleges are all 
(ronnectod with Experimental Stations: thej’ give a four years' 
(bourse to a very few students, most, of wliom beconn^ teachei’s, 
lecturers, newspaper writers, de., and vei y f(*n’ a(*tually take to 
farming. There are short (umfses varying in length from a 
few weeks to two years, which atti'act a considerable number 
of the farmer.' and are leavening practical work. In the Elemen- 
tary S(‘hools there was iif lS9(i no ])ractical work (1 was 
told this by the Coinmissionek* of Education foi* the United 
States), and only here and th(*n^ any attempt at theort*tical 
teaching. I l(*arn from the Secretary of Agricult.ur(*'s report 
for 1S98 that an attempt made* by (Cornell Cniversity to t(*st 
the Cc^umon Scliools in Northei’u New Vork.of Avhich 1 saw the 
beginning, is to some extent sncceixling. They hold sti*ougly 
that you cannot make a gcKxl agriculturist or anything ^dse 
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of ail unoilumtod man : that tho idiildron need all their time 
for other Avork, and arc' too youn^ to take up this subject with 
advaiitaKr. i learn from the same ro])()rt that there is no 
ajj^rieul tural tc'aeliin^ in tlie S(*eondary Schools, but that the 
J)e[)ai*tm('nt has applied for an additional iii order to 

make; an attcmipt at tj^ivin^ it. One or tn'o of tlie Colleges (c\g, 
tJie OIK' in Minnesota) hav(‘ Farm ScIkkiIs attached to them ; 
but the studc'iits ai(' all abov(' JO. An att»('inpt made by Mr. 
Hookei- T. Washington, at Tuske^ec' in Alabama, to give' the 
colouivd pc'opU' an education based on practical teaching, is 
exciting- considcralih' atU'iition. and is so far considcued a suc- 
cess. 


In Oaiiada the Oollepce at. (hu'lph is a hijichly succa'ssful 
school for youtlis wlu)s(‘ a^t's vai*y from I() to 2.“): it also ^ives 
shoi't. courses to large numbc'rs of farnK'i> and their wives and 
familic's. Agricultui'c' is in Ontario a po'^sibli' subject of teach- 
ing in tlu^ Training Colk'ges and in tlu' highest, classes in the 
Klementary Schools; but is not often taktm, tlu' farim'rs, who in 
the rural districts, govern the schools, thinking that they can 
teacdi the subject bc'tter tlian tlio ('k'mentary teaclier. In 
th(^ Iligli Schools, Agricultural Chemistry is a subject which 
may be taught, but practically is very rarely oi* nt'ver taught. 
No other agricultural subject is taught, at all. 

Tii Prussia there is no agrictdtnral ti'aching in the l^]lenK'n> 
tary Schools. It is tauglit theorc'ti(*ally in llie evening C’on- 
tinnation Schools, but is taken np by vc'iy few students. It is 
not mentioned in the Flementary School (V)tli‘, and the obj(*ct 
lessons in specifying jilants mention tt'a, sugar caiu'. <Voc., 
rather t haii those cultivated in Jh ussia. Agricnlt.nre is not a 
subject in tlu' Hcaliich iilvn or OpcrrcalHchuleti. Theri' ai'c some 
Agricultural Schools and Schools of Forestry, Ac. 

In l^kvmce agi’icidtural education is giA cn in the Kleinen- 
tary Schools, mainly theor(*tieal but witli experiments in pots 
and Ijoxc's. In th(‘ field or garden, wliei*(‘ possible, all may take 
a paj’t in watering and weeding and in obsei-vatioii of tools, 
ti’eatnu'iit of soil, rouatiofi of crops, a]id thf' effect of tillage 
and fei'tilizers : and a few of the oldei* ehildreii in grafting, 
A('. 

In Ireland the subject, has ])een tauglit tln'oretically in tlu' 
Elementary Schools to some (*xt(*nt, and someAvhat more than 
one per cent, of the schools have oiiportunities for practical 
teaching in farms or gardens. Except iu these schools the 
witnesses before a recent Commission considered it a failure. 

Iti Scotland Professor AVhdla-cc* and otljer agric'ultural 
authorities discourage all teacliing iu the hilementary Seliools 
beyond theoretical teaching with pot and box and snuill ]>lot 
ex])eriments. 

These facts justify my statement that the whoh' subject of 
agricultui*al teaching is at present only in the tentative stage, 
and is only in i)roeess of being reduced to a form iu wliieli it can 
be beneficially taught. The want of text-books on pedagogic” 
lines is being complained of iu every college that I visited ill thg^ 
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United States and Canada. As a matter of fa(‘t. tJiore is a 
eral feeling that something ought to bo done : a good deal has 
been done in collegiate agric.nltnral teaching, but practically 
v'ciy little else -a little on the Giiel])!! lim^s, but hardly any- 
thing in the ordinary elementary or so<*ondary scJiooIs. 

What are we to df) in the West Indies? What in our 
Training Colleges and Elenuaitary Schools? What in our 
vSecondary and High Seliools ? What for tiu) ])opulation gen- 
erally ? Tn Jamai<*a the Board of Edu(*ation has had two Trop- 
ical Readers drawn uj), which are Inung gradually introduced 
into the higher classes in our Elementary Sehools (and which T 
use for the Elcimmuiry Science Lesson in the lowest class in the 
High School). It has further given grants tor elementary theo- 
retical teaching illustrated (a) by pot ajul box expei’iments, 
and (b) by actual jdot culture. Veiy few s(*hools ha ve a[)plied 
for grants uiuhn* either head. 

i A C'ommission wliieh has been sitting in Jamaica for sonu' 
time and has just reported, advises that agi*ieultural instruc- 
tion should b(» given to boys and to girls. “ The objects should 
be to give sound theoretical and pi*actical teaching: to help 
them to earn their living : to teach them that there is scopt^ 
for trained intelligence iii agriculture ; and to create ii taste 
for agriculture : it should be practical and not laborious, and 
should have special left'nmce to the products of the district in 
which the school is situated. It should only be giv(^u in schools 
in which the teacher has l.)eeii traiiunl in the subject, and should 
be (‘onfined to the ordinaiy school hours for one hour a day or 
for four hours a week at least. Theoretical teaching should 
be by object k‘ssons and demonstrations in the simple princi- 
ples of plant life. 

“Practical teaching (1) should bo on a small piece of land 
adjoining or near the school ; (2) or, if this is not possible, in 
boxes and |K)ts ; (Ji) should not be held Avork, and the teacher 
should set the exaiu])le and Avork Avitli his oavii hands, (b) 
make the children familiar with the use of implements, and (c) 
explain the reason for every o])eration.’' 

One of the Huj)erinten<lents in the Department of Public 
Gai'dens has beefi set free from most of his d(‘partmental duties 
(has been seconded, if (Uie may use the military phrase), to act 
as Instructor t(» tin* boys of an Industrial School on the Garden 
lands, and to give [)i'actical lessons to .^nuill settlers throughout 
the country. The Agricultural Society assists financially in 
this arrangemiit, and he is tVecpiently accomj)anied on his teach- 
ing tours by its Secietary. The Janiaic*a High School is close 
to the ])rincipal station of the Botanical l)e])artment, and I 
have made ari*augements with Mr. EawCett by Avhichboysa t the 
High School, dropping some of ouf sehool feubjects, may receive 
two hours teaching daily by lecture* iyid ])rabctical work in the 
Gardens under this gentleman or substitutes during his absence 
on his country tours. Only one boy has applied to take this 
caur.se, hntt the number may very possibly increase when we 
get actually^ to Avork. 

I think I shall best make my OAvn reepmuieiidations definite 
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by sayiiiK what I think shoiihl be done in Jamaica, leaving 
others to apj)ly the principles, so far as they commend them- 
selves to tlie Conference, to the different circumstances of the 
other Colonies. 

1 think tliat the whole agriciultiiral teaching in any one of 
those Colonies slionUI c(‘ntre round an Exj)erimental Station, to 
which should be attached an agriculturist who would conduct 
the actual woi k of the Station, and give lectures and practical 
lessons on agricultural subjects ; the Island Agricultural Chem- 
ist should ha ve certain definite duties both of tea(*hing and ex- 
periincjifal work in coniu^ctioii with the Station, being given an 
Assistant to lu'lj) liim in tliis ])art of his work ; the lu'ad of the 
Department of Public (iardens would bi‘ Director, acting as 
("liairman of the Station Boai'd, aiul Lecturer on Kconoiuic 
Botany; the Station could probably also obtain lectures on 
agricult uial (‘utoniology, insecticides, fungicides, c*tc., fjom the 
Cuiatoi* of the Jamaica Institute. The Station, if it is to have 
the sc] vic(‘s of these <»fficei‘s, aiul to be able to do its teaching 
work, must lu'cessarily lx within the area communicating with 
Kingston and the Public Cardens by th(‘ electric car lines, al- 
though this district is on the experimental sid(^ not a very good 
om‘. As time went on, students ti'ained at it coulfl become res- 
ifhmt heads, ex])erim(‘ijters and teachers in subsidiary stations 
und<‘r the direction of tin* staff of tlie chief Station, fixing the 
placets of su(*h stations so as at once to serve the chief centres 
of i)Opulation and to attain the desideratum of being under 
dilferent cultural conditions and also different climatic condi- 
tions of elevation, rainfall, Ac. An attempt should also be 
made on a system similar to that, worked in Ontario and in the 
counties of Northumberland and Durham in England, to enlist 
the s(;i‘vices of [)ractical agricultui*ists at proper points in the 
Island as assistant experimenters. 1 do not think that such a 
station coidd at present give any complete collegiate course of 
agri(*ultural t(‘acliing. It should offer teaching to boys from the 
Se(*ondary or High Schools, who coidd reach it. and who would 
net^d a few hours only each week, and should also give to the 
stiuhnts in the Training Colleges in or near Kingston courses 
of a slightly dilferent nature, which might be given either for 
a few hours ea(*h week during the Avhole of their iieriod of 
training or continuously for a few weeks at one period or pos- 
sibly two periods during their course. There might also be 
students, including any liolders of agricultural Scholarships, 
residing possibly at Cniversity College, or alloAvcd to make 
their own boarding arrangements, who woidd receive the entire 
teaching given to the schoolboys, but givc^ a much longer time 
to ])ractical work on the Station. The holders of Agricidtural 
Scholarshi))s should be retiuired to reside in the College, and 
give half their time or more tp agricultural teaching, and help 
to other subjects, as is done in Ameriwi. The teaching should 
include (piostions f)f the treatment of our produ(!ts, of storage, 
packing and can iage, as avcH as of cultivation. Teachers actu- 
ally engaged in teaching might, as in Ireland and some Amori- 
(*an States, Ix^ allowed to close their schools whilst attending 
a short coursi' open to the Training College studentf^. 

It should be clearly understood that a short course would 
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do very little pfood indeed, unless the student was already 
acquainted with the ordinary agricultural methods, and that 
any training in s(dentifi(? agriculture given at a Stiition 
postulates previous or (ronteniporaneous practice on an or- 
dinary estate or pen c‘ai ried on for profit. The (rourse given 
to teachers or Training College students should be direett‘d to 
showing them what to teacdi to elementary school children, 
how to teach it, and how to illustrate it ; and not to making 
them comi)lete agriculturists. 

With regal’d to the teaching in Klementary Schools, 
whether we consider tlie laws of the growth of the chikTs mind, 
or the number that could be usefully supervised in practical 
work by a single teacher, the p(»t and box demonstration teach- 
ing might be given to all, but the ])ractical plot teaching 
should be giv en only to a few of the okku* and more* advanced 
children, say in their last y<*ar at school ; and, in the ordinary 
single-teacher school, should be given at a time when the rest 
of the school was not in session. This latter limitation would 
be needless in a large school where a teacher could be set apai’t 
for this work, whilst others were conducting the rest of the 
school. 1 believe’ that liny attenqit to t(’ach children by means 
of an agi iculturist who is not a traincfl teacher, would fail. 
Such a fK’rson might hel]) a teacher, so that the latter could 
take a few , not many, more at a time ; but foi* tlie moral eflect 
on the cliildren, it would be essential that the teacher shoukl 
himself lead in doing the work. 

This scheme leaves much to be filled in as time goes on ; 
but I do not believe that more can be done as a beginning, and 
my own study and observation lead me to believo that this is 
the best beginning, on which any desirable and possible ex]jan- 
sion can be based. The Station would also, not at first but 
gradually, absorb the [irestmt attenqits to teach the peasant 
lU’oprietors into a more developed system of the nature of the 
Karmers* Institutes in Ontario or Wisconsin oi* elsevvhei’e. At 
lii’st it would leave them exactly on their pi’esent basis. Our 
higher agricultural tea.chers must be lor many years obtained 
from without. The future jilanter, penkee}>er or overseer could 
receive instruction as a schexfiboy, or later as an agricultural 
student. The teaching in the Elementary Schools will only 
gradually become at the same time practically and theoretically 
coi-rect as the students trained in the short (X)urses at the 
Station take chai gc of schools. In ten years I believe that, 
even without any growth in the station itself, it would revolu- 
tionize the teaching in the Elementary Schools ; it would also 
have taught many practical agriculturists, and have diffused 
a mass of information by means of the results of its 
experiments, which would •enormously improv e our agricultu- 
ral products both as to quantity and quality, and be a factor in 
the r('generation of these CYiloiiios. I think sucJi a method 
infinitely j)r(‘ferable to the mere attaching of a single instructor 
exclusively to any one of our existing schools or colleges. The 
boy a^aSecondaiy or High Seh(>ol who needs such teaching, would 
got it vvdthoiit disturbing the training of his comrade, who is 
going to take up a profession, and would got it more efficiently 



84 


than it eouhl he given by n single teacher. The science teach- 
ing all thrfHigh the High School could be given by the Instruc- 
tor of tlie Station, say for two hours a week, and bear on agricul- 
ture, wlietheron its physical, cheniical or biological side. The 
Agricultural students, wlioAVould be among the older boys, would 
give about half their tim(‘ to purely agricultural subjects, includ- 
ing Avork in tlie clKMiiical and physical laboratory, and Avork 
in the fi(‘ld, which would b(^ taught by tlic Station staff, re- 
ctUAung tlK‘ rest of their teaching from the school staff, and 
dro])})ing ancient languages and some other subjects. Much of 
the agricultural work of the (Vilony Avould enter into relations 
Avith the Station Avhich would be impossible in the case of a 
school. Tlie school teaclibig could only expand in the direction 
of training highei* tojudieis by long (*ourses : Avhereas, the 
Station (!onld ex])and not oidy on this sidi‘, but also on any 
other whei (‘ (‘xixnhmce shewed that groAvth Avas iieeded. 

1 think 1 liaA^(‘ been more i)ra(*tical by trying to solve the 
Jamaica ])robl(Mn. th(‘ (*onditions of Avhich T know', and leave 
others to solve the ])i*oblem elscAvhere anifal is in utandis, only 
suggesting that a group of Islands easily accessible to one 
another could join to have a single Ckaitral Station, having 
as soon as })ossible the subsidiary Stations (Avhich, 1 have 
ex])ectccl, Avill groA\' u]3 in the country districts of Jamaica), lo- 
cated in each Island of the group. 1 have made no suggestion 
beyond that as to the Director of the Station, as to points of 
government and other d(‘tails ; though I have in my mind the 
solution of such problems of detail on the lines ado]>ted in the 
American Agricultural Col leges and Experimental Stations, 
Avhich are nearly everywhere tAvin institutions Avorkec I together, 
the Station being subsidised by the Federal (lov’^ernment, and 
the Colleges by the separate States, the members of the staff 
of the Station being generally Professors in the College. 

My suggestions, if carried out, would attain the folloAA'ing 
eilucational objects. Among the boys at Secondary Schools in 
the Kingston area j)robably tAvo-tldrds of the total number 
at siudi schools in tin; Island — those who rcipiircd it could get 
a fairly complete agricultural education so Car as it is Avaiited 
by the ordinary fai-nier class. The students at the Training 
Colleges would Ih' prej)ared to give in the Elementary Schools 
the teaching recpiired by th(‘. labourer class, AA'hilst the Indus- 
trial School system might be so Avorked as to giA^e a fairly 
complete course of t eacliing of the labourer sort. 1 should de- 
precate any attemi)t to force agricultural teaching, beyond 
the elements I have meiitioiied, 'on all High School boys, as 
Avell as the idea that it is practicable on any possible financial 
basis to give practical ti*aining to any but a few' of the best 
children in the Elementary Schools. 


DISCUSSION. 


, Thr President : The Raw Mr. Simms's paper, as Avas antici- 
lifts proved both valuable and interesting. . When print;- 
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ed and circulated, it should lead to a thorough grasp of the 
difficulties to be faced in dealing witli agricultural teaching in 
the West Indies. It is undecided yet how far it jnay be possi- 
ble to carry on this work either in Elementary Schools or in 
Colleges. The subject is, however, ript* for discussion. 

Mr. R. Geuv^ask Bushe (Ins})eetor of Schools, Trinidad) : 
1 do not propos(‘ to enttn* into any general discussion of the 
principles of this subject. Mr. Simms has stated them in a way 
with which 1 thoroughly agree. The question of instructing 
the children in Elementary Schools in Agricultural Siaence is 
at pi*esent engaging the attention of tli(‘ Board of Education in 
Trinidad. The existing law regulating (‘lementary education 
dates from 1800, and umler it the Board of* Education has 
power to attach land, and it contemplates the introduction into 
these schools of the teaching of Agricultural S(*ience. There 
has been a feeling for years that something ought to be done 
in that direction, ami, although the topic has been disemssed 
from tinu^ to tinu‘, nothing ])ra(‘tica] has yed betai done. Abont^ 
a year ago a Cojumittet^ Avas ai>pointed by the Agricultural 
Society of Trinidad to (‘onsider the ipK^st ion of Agihadtural 
Instruction. Tin* recommendations (*onlaim‘d in their Report, 
Avhich was inderi-ed to me by tin' (JoA^ernor, scumu'd admirabh'. 
They indicated very (.*l(‘ai*]y tin* lines on whicli success was 
likely to be attained. The r(‘comniendations of the Report 
were as folloAVs : 

(1.) That Paul Bert's First Vear of Scientitic Know- 
ledge" and Jhackie's “Tropical Readers" should be 
used in the schools. 

(2.) That tliesq “ Tropical Readei’s " should be sup[)le- 
mentiMl by papers and lesson'^ pre])ared locally, 
and that the ])upil should be examiiu'd annually 
in the subjects prescribed thcrc'in. 

(8.) That an a])i)roved Text-book on Agriculture should 
be jiroAuded, and that tlu*r(* sliould be a sfU'chtl 
grant for the teaching of 7\gri(*ulture from sucii 
text- book. 

(1.) That there sliould be an additional grant for 
schools which ])roperly maintain exanqile or 
experinn'iilid jilots. 

(.5.) That the grants for Agricultural teacliing should 
be ill all cases calculated on the number of pupils 
AA ho jiass satisfactorily the annual (‘xaminations. 

(6.) That witli a view of training teachers for the 
Avork proposeil to be allotted to tlumi, and of 
(lualifying them to obtain these spc'cial grants, a 
Teachers' course of theoretical and practical 
instruction in Agrii’^iiltural (diemistry should be 
given at the (lOA^ernment Laboratory, and in 
Botany, Horticulture and allied subjects at the 
Botanic* Gardens. 

» * 

The further consideration of these recommendations AA'as 
postponed by the Board of Education till after this Confererice. 
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They seem to agree ^viih AA'liat, I iiiiclerstamh is proposed to be 
clone by the Imperial Department of Agrieulture. I do not see 
hoAv AA'e (‘an make iimeh pi*ogr(‘ss unless something in tlie 
nature of these iveoinmendations is adopted. The Trinidad 
Board of Kdneation is anxious to caeoperate with tlie Imperial 
Department in trying as far as possible to aftord agri(*ultnral 
instrnetion in elementary schools. Th(i most important ])oiiits 
to be immediately considtn‘(^d are the us(j of suitable books, and 
proj)er instruction. th(H)retical and ])ractical. given by (•aj)able 
teacdiers. In Belgium it Avas found that there had bi^en a great 
difference in the results obtained in diffeient parts of the 
country : the chi(T cause of success found there AA as due to the 
enthusiasm whicli individual teachcu’s carric*d into the subjc^ct. 
Therefore, until we obtain a suitable plan of instru(‘tion for 
teachers, it is, 1 think, useless to atteinpt systematic teaching 
of agrieiiltui*e in elementary schcjols. There is anotlun" [)oint 
which Mr. Simms noti(*(Hl but which is often lost sight of the 
age of children in elementary s<*hools. Tin* majority of children 
do not remain until the full age, tAvelve years. 1 do not see 
how any practical instriu tion can be giA en beloAv that age. 

The Pkksident : Mr. Bushe has lanctically narrowed the 
cpiestion doAvn to t wo ])oint.s traiiUMl t(m*hers and suitable 
text-books for use in scliools. It is (‘vident that Ave must 
b(*gin with th(‘ t(‘achers. Lat(u* on the toichers would receive 
their training at the coll(»g('s : butas Ave Avish to begin at once, 
it is necessary to takt‘ the present tc^ichers in hand and make 
them as useful as avc can. Thi‘ id<‘a is that a C'ertain number 
of the most i)romising tcacluu’s might l)e brought into the chic^f 
toAvn during theii* holidays for a (‘ourse of lectures and training 
and spend a portion of each afternoon at the neart^st Botani(‘ 
Station for i)ractical work illustrating the morning's instruction. 
Teachers avIjo satisfactorily complete the course might hav(^ 
their out-()f-i)ocket ex[)enses paid. The (juestion of t(^xt- 
books is, I think, i)ractically settled by Blucki(‘'s "*Tro])ical 
Readers.” Latei* other books might be us(‘d. As a furthei* 
stage, s(;hool gardens might be established Avhere both teachei s 
and pupils might (‘ultivate the most useful (economic j)lants 
suitable for the (list I'ict. We must be prepared to mec^t with 
diflicnlties in starting Avork of this kind. Barents, especially 
tin* bett(‘r class of black i)eople, dislike their childr(in being 
put to do agricultural work of any kind. We must try and 
overcome that by interesting the (diildren in agriculture and 
familiarizing them Avith plant life. 

Re\". J. K. Ree(’E (Barbados) : Four dilliculties. I think, 
present themselves to us in considering this scheme for Agri- 
cultural Educ‘ation. The first is expense. Perhaps the mem- 
bers of this tkmference are not aAA'are that here in Barbados 
AA^e hiiva a fixed i^uni foi* Klemertary Education. The House of 
Assembly have limited the exj)en(liture under this head to 
£11,000 ; and at the present moment we find it exceedingly 
difficult to make that sum do all that avc reipiire. In facd during 
the past year Ave have had to make reductions in the stii)ends 
of teachers to keep Avithin the £11,000 granted by the Legisla- 
ture. Therefore the first difficulty has to do with the cost of 
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carrying out the proposed scheme. The next difficulty arises 
from the want of suitable text-books. We lia ve no books in our 
schools that would be of any use in teaching tlie subject ; but 
this difficulty may be got over by the introduction of Blackie's 
‘‘Tropical Readers/ which Dr. Morris iwommends, and which, 
we hear, are in use in tlie P^lenientary Scdiools ()t‘ Jamaica. I 
have not seen these Readers, but if the Department contem- 
plates drawing up special text-books foi this pui pose, 1 think 
that extracts from Dr. Nicholls’s excellent work entitled 
“ Tropical Agriculture,” might with advantage be included in 
a text-book For use in our Elementary Scliools. The third 
difficulty is : We have no teachers at })resent who couhl give 
instruction in this subj(‘ct ; they must, as has b(Hm said by you, 
Sir, first be taught. It is intended, it appears, to surmount 
this difficulty, by asking certain teachers to atteml, during 
their school holidays, a course of lectures to b(‘ given by ex- 
jierts on such subject as would be suitable for the instruction 
of our elementary school children. The fourth difficulty is one 
which may be felt more here in Barbados than in any other 
West Indian Colony . It is the v<uy great diffi(*ulty that 
will be experienced in gcdting any land neai* our schoolhouses 
where practical instruction may be given. Pot and box culti- 
vation may be useful in giving some idea of the raising of 
small flowering plants, and in creating an inter*estin gardening. 
But I think for the purpose of teaching this subject ])ractically, 
we ought to have plots of land attached to our schools in which 
the iJants most generally gi*own i\\ our Island may be (•ultiv’^a- 
ted : and I know% from the difficulty which w^e experience in 
getting play grounds, that the difficulty will be very great 
indeed. Many parents, too, as has b(»en ali*eady stated by the 
IVesident, will object to the practical teaching of agricultui*e 
to their children for tin* reason that this employment will soil 
their (*lothes. No doubt in time many, if not all, of these 
difficulties will Ih‘ got rid of. I am perfectly in syjnpa-thy Avith 
the scheme ; and I may state that wh(Mi our Board of Education 
were last year drawing up new rules, we inserted a rule pro- 
viding for a grant to be made to a feaclnu* for pass(\s in what 
Ave call “ useful occupations,” and this rule was framed Avith 
the hope that aac might in th(‘ near future get certain useful 
things taught, such as cottage* gardejiing, carpenti-y, and so 
forth -in fact, anything that the nianagi'rs of a school together* 
with the tea(*her* might ai*range to be taught. We also intend 
in future examining our teachers Avhen they sit for the 
certificate examination in some text-book on agri(*ultural 
science : and in the syllabus lately draAA^n up on the . subje(*t 
“ The Principles of Agriculture ” is set doAvn for second year 
teachers. We shall be glad of your advice, Mr. President, 
in deteianining on the text-book to be used by our 
teachers in preparing for examin|ition in this subjecit. 
I agree Avith Mr. Simms as to the age at which children 
should begin their instruction in this subject. In our Infant 
Schools Ave have object lessons given, and a\ e make it a point 
that the objects shall include for the most part the animals we 
have in the West Indies, and tropical trees and plants. This 
instruction would suffice for children in Infant Schools. In 
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Primary Schools we have no object lessons, but we might 
iiitrofliice the approved text-book on eigrieultural scdence, which, 
I hope, is well-illusti ated and interesting. The children in 
the Elementary Schools in this Island in the past have 
been at a great disadvantage in not having illustrated reading 
books. Their lirst reading book was the New Testament, and 
wlien they could read this Avell, they tlien used the Bible as 
their I’eading book, and when they could read the Bible fluent- 
ly, they used the Irish National Fifth Book - a book not under- 
stood by them, and oiK^ not illustrated, and, therefore, uninter- 
esting to tiiem. It is only within the last ten or twelve years 
that illustrated rt'ading books have been in use in our schools. 
I agree, too, with what Mr. 8imms said in his paper with regard 
to tlu‘ teac*her ol* the school himself teaching this subject of 
agricultural science. I do ]iot think much good would accrue 
if an outsider, hoA\'ever expert, were brought in to give a lesson, 
say, once a week. The children would be apt to regard it as an 

0] )})ortunity for ]>laying a few ])ranks when their master’s eye 
Avas not on them, lather than the opjiortunity of accjuiring 
knowledge of a ])arti(*ular kiml. I knoAV very well from my 
own experience as a schoolmastei* in Avhat light boys regard the 
hour Avhen the PreiK'h master gives a lesson to them— they ex- 
p(‘ct to have a iiunTy time; and 1 am afi*aid that if an instruc- 
tor in agri<*ultural science were brought into a school to teach 
this subject, the children Avould take an oj)i)ortunity of idaying 
rather than of learning. So T thing it is absolutely necessary 
that the teac‘hers thojnselves shoidd conduct these classes. If, 
then, the expenditure (‘an be met, and our teachers are taught 
and we have a suitable t(^xt-book, 1 do not see why some sort 
of agi'icultural education should not be givt‘n in our elementary 
schools : and if we can in addition get experimental garden 

1) lots, so that tlu‘ teaching may be made jiractical, 1 am of 
opinion that the (‘arrying out of this scheme would be of bene- 
fit to the Island. 

Mu. J. A. PoTJUTUV : An attempt was made some time ago 
in Britisli (hiiana to introdneo the teaching of Agrienltiire into 
elementary schools, and at the same time to iiidnee th(‘ teaeli- 
ers to take ii]) the study of agricailturc scion titieally. The sub- 
ject was inti’odueed into the syllabus of the toieliers’ certificate 
(‘xainiuations, and, J b(‘liev(% for the last fiv(‘ or six years it has 
beiai on(‘ of the subjects i*egidarly takem u]). It Avas intended 
to be eom})nlsory, but so far it is voluntary. I think fifty per 
cent, of the teachers may Iuia e taken nj) the subject, but, only 
three s(*ho()ls Inive int]odu(‘(Ml it practically as far as lam 
aAvarc. There is one school [ilot in each of the three counties 
Berbice, Demerara and FsstHpiibo. In spit(^ of the example set 
by the managin’ of the schools, aa Iio did all he could to inspire 
interest in the cullivatian of the plot, j^aremts strongly objected 
to their cliildren being taught a-grhmlture and even threatened 
to take them away unless the subject was dropped. Perhaps 
they do not altogether believe in the ]C)OAVors of the teacher to 
instruct their children properly. At one scdiool in the interior 
of the ('olony, the teaching of agricAdture has been carried 
on Avith fair succ'css. The cliildren groAv coffee and cacao on 
the ground in the neighbourhood of the school. Perhaps they 
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are better off than otherj=? in having a good ])lot of ground fov 
pracdieal instriietioii. 1 do not tJiink there* w ouhi be any difficulty 
in Denierara in getting land. Indeed land woidd be willingly 
given in most placets by the owners in the neigh b()urlie)od of the 
s.ihools. I only liope that as one of the n^sults of this Confer- 
ence something effective may be done in the cause of agricul- 
tural instruction. 

1*K()FKSS()H \\ C/ARAi()i)Y : As 1 ha})pen to be the Cdiairinan 
of the sub-committee that sent in the report to the Education 
Board of Trinidad, to which Mr. Hushe referred, I should like 
to mention a f('w of the ideas which we had in our mind when 
draAving up that i*e])()i*t. As far as Ti'inidad is concerned, the 
report is not mnv. It is almost identical Avith a repoi’t sent in 
nine years ago: but the question of expenditure arose and the 
re])ort reinaini'd on the shelves of the Secretary of the 
Department. Tlie next time Ave moved in the matter, it AAas a 
(piestion of schoolmasters. We found that Ave AA'ere manufac- 
turing doctors and bai’risters (ix^yond the present nupii remen ts 
of th(‘ (\)lony), by means of four s(*holarships in connexion 
with our college education ; and avc came to the conclusion 
that if we (*ould dcAote some of this fund to agricultural 
scholarshi])s. w(‘ might meet the Covernment on the question 
of (?xp(‘ndi tnri‘. The Agi‘ic*ultural Sot'iety took up the subje(*t, 
and the report is the iv^adt of tin* consideration of the sub- 
<‘ommittt‘(‘ appointed by the Society. The matter was before 
the Board of I^klucation aAvaiting my return from England. 
Had I L)e(*n in the C-olony, some steps iniglit already liaA^e been 
taken in tin* (lire(*tion i‘ecomnn*nded, as our present CoA'ornor 
is anxious to push matters. As it is, avc iioav await tin* i*esiilt 
of this (\)nf(‘r(*nct‘. As regards teachers, we have gone carefully 
into the* (piestion and have come to the conclusion tliat, by 
means of the institutions which we alr(*ady possess in the 
C^olony, \\ c would be abl<* to impart instruction to teach(*rs to 
(pialify tJiem for t(*aching the agriculture wliich Ave require 
to be tauglit in t*limien taiy schools. Wi* Avish it to be under- 
sto(xl that we do not want agricultural education to take the 
]>lace of tlii^ j)i*acti(*.al instruction which grow n up children and 
men (;an obtain on the (‘states. There they can gi*t far better 
than wo can give in scliools. We Avould only desiri* t-o prepan* 
them for the practical part, and w ith that obje(rt \vc intend as 
a first (‘oui’se instructing teachers in Agricultural cnumiistry ;it 
the (government Laboratory and in Botany at the Botanical 
(hirdens, and tcacliing tJiein the (‘onU*nLs of a .specifi(?d t<‘xt- 
book. Then we would pass to a ukjio advanced scheme foi* a. 
second course, and to a still more advantod one for a. university 
course. For the first year, howawer. w(^ Avould confine the 
examination to the contents of tlu^ jiai’ticular tiixt-book. We 
AAant the ti^achcrs to be (aiiiquyi^ated for the additional trouble 
and exiiense in coming up to recyive this instruction dui‘ing 
th(‘ir holidays. Our idea is to folIoAV the primaple adopted in 
Jamaica. W^eAVtudd pay tlu^ teachers (iii certificates Ave would 
grant them ; and AvoAvould in addition pay them on the results 
of the sy^tcmi, tluy receiving .so mucii of the grant on every 
child Avho passed the examination at the end of the year. The 
teacher’s income Avould be proportionate to the energy he^ 
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threw into his work. The next eonsideiation Nvas a text-l)ook. 
HaviuK found Xieliolls's “ TropieaJ A^rieiilt-ure ” an excellent 
text-l)ook. we i))'oj)osed t hat it should bi» adopted in schools, not, 
howevtn*. as a book on a^n-ieulture but sini})ly as a rf^adin^' boc.k, 
to turn the bent of tln^ boys’ ininii to\\ ards a|^n‘ieultur(‘. As 
far as we can foresee and w<‘ have j>i\(*u tin* sid^jeet ei^ht or 
niu(‘ y(*ars’ eonsid(‘rtition there* should lx* no diilieulty in ear- 
ryiiiK out our selaniu* in Trinidad, but for (his (piestion of 
expenditure*. Our ('dueational i*xi)(*nditu]'(‘ is al!'(*ady 
very hiKh. Tiie vote* for j)r(*s(‘id- sub.j(*et^ inijjrlit have* 
to lx* i‘(*dueed if w (* intend t(» intiodiux* a^^rieultuie* : but it 
is doubt fu] Avli(‘t-h('r any of 1 he* subj<*<*ts now taught- (*ould be 
<*urt<ail(*(b tliere* bein^i: so few. At an> rate*, we* fi'e*! that, unt il 
the (jue'stion e)f primary sehe)ol e*elu(*a t.ion is s(‘ttl('el, tlu‘re i^ no 
use talking about- a^rie'idtural (*oll(‘^t*s. If tle*r(* is no de'ir.and 
for such college's, we hael bed-ter ne>t have* them at all. 

The lle*v. (>ANe)N HiXDLKV : One* ]X)int that has l)e)!'ne‘ in 
upem me* whilst- listening (e) the* eliseMissie>n this noraiing is 
w hethe*r we* are* imt rathe*r putting the^ cart lx‘t'e)re* t he* he)i‘se‘ 
in spe'akiug e)f te*aehing agrie*ulture* in e>ni‘ e*le*me*ntary se*lioe)ls 
be4ore‘ Ave have taught e>ui‘ teae*he‘rs anel ge>t e)ur e‘\pe*i‘ime*ntal 
statie)us ge)ing. Kelue'ation w ill lilter eleewnwarels rallu*r than 
U])warels. Tlu're* may beM‘e)nsiele*rable‘ nnw illing]ie*ss e)n the* parl- 
e)f elementary te'aedie'is t-o unde*i*ge> trainiiig siiedi as w ill be* 
ne*e*essary. lVe)fe*sse>r Oarnioely's se'lu'me* e)f te*ae'hing tliem in 
the lalx)ra.te>i‘y anel expei‘ime*ntal statie)ns we)ulel j)re)ve* e*\pe‘n- 
sive*. 1 agree* Avith him that it is impe)ssible* te) te'ae'li ag]*ie-ul- 
tural se’ionee in these* se*hex)ls until we* stait our statie)ns anel 
ti’ain eair teachers the‘)H\ Wdien that, is eie)ne‘. ti'aehing agrie*nl- 
ture in e*le*nK*ntary •se*hoe)ls Avill me)st assure*elly tolleWN. tlnnigh 
ne)t, perhaps, em the* lines we; autie-ipate*. fe)r we* are* ne)w ele‘aling 
wuth pa pel* se*henie*s. Teachers Avill e-ome fre>in the* stat-ie)ns 
epialitieel te) te*ae*li e*leme*nta.ry subjex*ls anel w ill pie)bably make* 
agi'ie'ultural se*ie‘nee the jirimary thing in e*le‘me*nta-ry se*he)e)ls. 
whiedi 1 belie'se it eiught tei lx* in l.he*se* Oeileniies. AVe* have* be*e*n 
giving a great de*al tex) mu<‘h be)e)k Ave)rk, and while the A\ he)le 
tainferene'c eh'pleires (lie* lae*k e)f a pre)j)er t-e*x t‘be)e)k, 1 thre>w 
te;xt-bex)ks t-e) the winel. Vein ele) ne)t- te‘ae*h sAvimming by 
text-l)ex>ks : it must be piae*tie*ally elenie*. That is Avhy 1 saiel 
you must start yeiur e‘X])e‘rinie*nt.al statieins anel the*n we w ill ge*t 
on. \VA* are apt te) eiverlexik the* ])!‘e)pe‘r ele*iinitie>n e>f ** Agricul- 
ture’*. We may ha ve (*elue*atie)n ; we may train the brain, but- 
Ave* must alse) ha\e* the* pra-etie*al ap})lie‘atie)n e)f the* training 
e)f the brain. This, I take it, is the* objee-l e)f the* lmpe*rial 
l)o])artnient t e) te*aeh I he; art anel scione*e e)f Agrie-ulture*. ^Vrt 
is p]*aetie-*al : se*iene*e* is tee*ljnieal : anc want the exinibinatiein e)f 
the tw e). 

Kev. W. SIMMs: Oneye)r i/we» eaiings oe*e*urre;d le) me in the; 
ceairse e)f this eh'ba te. Of e*e)urse‘ se*Aa*ral ])e)ints mentienie'el as 
having been overloe)kexl by me w e*rc* neit e)ve*rle)e)ke*el but e)niit- 
te^d fe)r want e)f time*. As te) training te-aeheus, avc must ele) it- 
graelually. 1 am sure* ye)u w ill have* bet-te*i* je*sults^at the; enel 
of tern years if ye)u aie; ce)ntenit teA instrued seimo e)r yeiur teach- 
ers anel not try teA lutroeluce agricultural tcacJiiug into all your 
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schools at on(»(\ ''rniin all your future toa(*hers. Kvery teacher 
that leaves the training (colleges in 1899 .should be trained in 
the subject. Train as many as you can of the existing teachers 
in the dilferent Colonii^s. I am not ac(iuainted with the systems 
in other Colonic.s, but in Jamaica almost all teachers are well 
up in the mcdiieval system, in tickling the ground with their 
hoes. That is the extent oi their agricultural knowledge : yet 
if you can get your teachers interested in the matter, there will 
not be a general unwillingness on the part of the children to 
tak(i ui) the subject-. That lias been our difticulty, but it has 
been grailually overconu' ; the parimts an' being talked ovei*, and 
the childi’cn are going to school. The matter of exiienditure is 
a grc'at obstac*l(‘. In Jamaica wo, are really in despair. AVe 
<*annot even make a- start. The inert' tools for 159,090 school- 
t'hildren, of whom 79,000 are in average attendance, will be a 
serious it(*m. Wt' havt' not got thi' mont'y. Tht' President 
spokt' of Hlat'kie's Tiopit^al Header Bt)ok I, but there is also a 
Hook 2, and we intend iiaving an agricultural text-book pre- 
pared. AVt' havt' already di*awn up the syllabus, but we have 
liet'ii in trt)iibJt)Us waters ft >i* the last eighteen mtinths in various 
ways iinant'ially, and the t.ext-bt)t)k golnt) furtht*r. With regartl 
to certificates t)f elliciency mentitmetl by i)i*. Nicholls, if some- 
thing of the sort is tione by the Imperial Department, it wtnild 
be mtist imptii tanl. Of course tmr teachers in Jamaica get 
tinlinary certificates tif elliciency frt)m the (Ttwernment, anti 
whore they teach agriculture they receive an increase t)f pay ; 
but, if we look It) the ))ractical results, a certain gentleman 
hei't' advises us tt) thiow lext-btioks away. It is, however, 
tlangerous advice : shii)s dt) nt)t travel merely by means t)f their 
anchors, but they need an anchtn'. The Irish Commission, 
wdiile examining intt) the tjuestit)n, had a great variety of 
witnt s.ses : evtn y one agret'd that- tht' text-books were ])t)t)r, but 
the Co»nmissit)n ditl not say to thrt)w tliem away. Tht* pay- 
ment of It'achers is a difticulty that has nt)t been t'onsideretl. 
Nothing is easier than for our agi icultui al teachers in Jamaica 
to get iiasses in words. 1 liave a ca.se in mintl. During an 
examinatit)n at a ])lace wliich tht' Presitlent knt)ws, a class gave 
a beautiful th'finition of a mt)unt, but when a.sked if 
theyJiad ever .st'en t)ne, tJiey rei>lied they hatl not. Nt)w there 
was surrountling that schotil a range of mountains 9009 leet 
high I That is one of the tlilliculties in pajdng ft)r passes at 
examinatit)ns — jiaying for teacJiing t)f mere words w itliout any 
practical apjJicatitm. Among I he points brought beft)re the 
Irish Commission was the difllculty in tin' case t)f the Scht)ol 
Inspector. The average Inspecttir is nt)t a past-master in 
agriculture, t*ertainly nt)t in Jamaica; and in some [)laces pet)ple 
ctnniJained that tlie worse the (^eacher taught the more he got : 
whereas the teacJiei* wlio had* got beyond the text-book and 
was capable of impairing iiiformatidn from his ow n kfiow ledge 
did not do so wadi at examinations. The Insjieetor, it was .said, 
knew nothing about tlie subject but examined from the book ; 
so that the man w ho taught from the book w as, for high 
marks ani good pay, all right, while the man w ho had throAvn 
books away w as all w rong. You will have to bring the Inspect- 
ors to your Agricultural Stations if the pay of teachers is to' 
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depend on selinol inspection. School inspection is a very serious 
matter. In tlie sinallei* islamis tliere arc‘ only two Inspectors, 
but in Jamaica w(' ha\ e a stalT ol* eight and most of them really 
knowing iiothing of agi*icultiire. 

Thio PnKSiUKNT ; I'hat closes the discussion on the subject 
of teaching Agriculture in Elementary Scdiools. I would sug- 
gest that we pass now t-o the othei* division of the subject 
the teac]]ing of Agricultural Science in ihe Colleges of the 
West Indi(‘s. AV'e have Inu'e, as 1 said, the Principals of the 
leading Collegi^s. I will ask my friend iVJr. Deighton, the Princi- 
pal of Harrison ('ollege in this Island, to be good enough to open 
the s\d)ject. 

Mr. Hoi{A(’p: Dkkuitox (Barbados) ; Hitln'rto my atten- 
tion has not been dir(‘c1(Hl to tlu' (*onsidei‘ation of tlu' t(\aching 
of Agricultural Science but to t he teaching of scieiu'o generally, 
so that as a matter of fact I stan.l here to-day in the ])ositiou 
of a learner and not in tliat of a teacher. I am afraid 1 can 
add very little to tlie discussion that will take jJace to-day. 
In all educational mattens connect(‘d with the higher schools, 
we look to the Cni\ (‘rsit(‘s of OxI'oimI and Cambridge for 
guidanci'. and T think in this matt<u* of agri(adtural training 
wo should do th(» sanu*, (‘specially as at Cambridge they grant 
a. di])loma for ])!'oli<‘i(‘n(*y in iigricultural k]\owl(‘dge. With 
rc'gard to what is to b(‘ doin' in .-schools, I hat is a point to which 
my attention ha.‘; only v<*ry lately Ix'en dir(‘(*l-(‘d. 1 liavi^ had 

some talk with Prolessor d'Albucpa'rfpa' on th(^ subject, ami 
opr pres(‘nt id(‘a is to bc'giii (h(‘ ((‘aching of science at the 
bottom of the school and to work upwai'ds through tlu' dilb'r- 
(‘Ut forms till (he point is r(‘aclK*d, wher(‘, as is at pr(‘sent tin' 
case with Classics and Mathematics, it. will Ix' nec(‘ssary foi' 
boys to diverge, and thos(‘ iu((‘nd(‘d for Agricultur(‘ Avill drop 
certain subjects and d(‘\ ()t(‘ to Sci(‘nc(‘ tlu' tinu' thus lilx'rab'd. 
It is probabh' that this is the pi'ojM'r tiiiu' to introduce' Agricul- 
ture as distinct fj*om tin* gen(*ral scienci' pix'viously taught. 
Professor (rAl))U(jner(|U(‘ leis pi*omis(‘d to draw up a syllabus 
showing what ^vo^•k it u ill lu* desirabh' for each form to go 
through. Tlu'se ar(' really tin' only i(l(‘as tliat !j-vv(‘ at pix'sent 
striK'k UK' ; for. as 1 have' said lu'-foia', my attxMitiou has only 
vei\y hit(‘ly Ix'cn driiwn to t he (pie d ion, and I am ri'ally in the 
the posit ion of a h'ai iK'i* rathei* than a teacher. 

Mr. J. A. PoTlU'UY : I can only echo the words of Mr. 
Deighton, Ix'ing her(‘ as a h'ariu'r not as a t/(*ach(a*. 1 agree with 
what he has said with ri'gard to a possible syst(‘m foi* carrying 
(jut the idea of higher agricult-ui*al t(‘a,ching. Jtsi'cms to me that 
one great disads antage is that tin* caia^'rs op(‘n t-o l)oys in ordi- 
nary and si^condary schools her<‘ are not sufficiently v^arii^d. Boys 
in the West Indii'^t have not tlu'Vhamvs which boys in England, 
Kuroix^ ifnd Anu'rica have in scientitic ('areers. It is a very 
grave difficulty that after a young man has r(‘(‘eived an ordin- 
ary educat. on he (h.(‘s not. know wliat. todo. If he has failed 
to win a univa'rsity scholarship, the chances of further educa- 
tion for a pi'oftvssion aiv lost ; the Government servicus niay’^be 
closed against him and Ikj is left without any r(‘al carei'r suited 
.for his tniiniug. Scientific agriculture might o[)eu a large field. 
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ff we can promise a good eareer to the intelligent boy who 
studies seientifie agrieultnre, a great, deal, I think, will have 
been done. Professor Harrison, who lias ehargo of seic'iitifie 
teaching in British (hiiana., will, I am sure, give additional 
hints as to the (letails of the work t.o be done. Sneaking as 
the head mastcu* of a college, 1 should AV(*l(*om(' any scheme that 
would affoi'd tJie boy of ordinary inttdHgt'nc(‘ the chance of 
a good car(‘er. 

Tiik Prksidkxt : TJie effort of tli(‘ Impi'rial Department of 
Agriculture in tJiis dire(*tion is a simph* one. Th(‘ T)epartment 
may in (‘(u-tain cases [)ro\ ide t he iiK'ans to (‘mj)loy Lecturers and 
give grants for scholarships. 

Mr. Bi’Rslrai : I ha ve been s('nt her<‘ liy tlu^ tiovei'nment of 
Trinhla.d to advam^e the proposal of tlu' Agricidtnral Com 
mittee aiul to make suggestioTis gcmerally on the introduc- 
tion of agi‘icuitura.1 (education in Ti iinMad. Tlimv is one thing 
J would like to mention, tliat is tin* cost, li] Trinidad for the 
last thirty y(*ars, four scholarsliips ha.ve becni offered every 
y(‘.ar to enables young imai to go t.o Kn gland to linish their 
education. The provision is lilHual. Tlu^ winnei s can go to the 
Cni versities. the Inns of Court, or to an KngiiuH‘ring InstituU^ 
or be(*ome solicitors ; or they can proct‘(‘fl to an Agricultural 
College in England oi* in an\ forc'ign countiy. During the 
thii’ty years that thes(‘ scholarships ha\a‘ been in existence, not 
one bo>’ has availed liiniscdf of the j)rivilege of joining an 
Agricultural C'ollege, and T think tlu^ inuison is that, when the 
(‘ourse is tinislied, tliere is no possible opcniing foi* such a young 
jiian in Trinidad. Duly tJie otluir day I was t(>l(l of a student 
from St. Mary’s Colk^gc*. His father, (hough not wealthy, had 
great regard for agricultural education, and sent his son to an 
Agricultural College at Edinburgh. The young man on his 
retiirn could find no cinployineiit in his ]:a'ofession at Trini- 
dad, and after idling for about three y(‘ars, the Government, to 
give him sojiit^ occu])ation, niad(‘ him a road survi‘yor. Tliere 
is no possible emi>loyment foi* sucli young men on (‘states ; but 
the Government liopethat sonuRhing will come of this Confer- 
en(*o and that agriculture will be introrluced into the higl^er 
schools of Trinidad, 

Tflh’ JIkv. AV. (’aroli : Wr ar(‘ all agrt'cd, I think, that 
agricultural instruction, wh(‘tJi(‘r in first or second grade 
schools, must be basc'd ,on proj)erly ti*aini‘d t(‘a(*h(‘rs. With le- 
gard to introducing it into s(‘(‘ondai‘y s(*hools, 1 have coihe here, 
I ike. most of the other gentleimni, in search of light. Biit I do 
not think the colleges are jirepared to introduce any tdahorate 
scheme for agricultural in.struction into th(‘ir pr(‘s(mt system. 
I would also refer to the r(‘marks of Professoi* C.hianody about 
the Beport of the Agricultural*Soci(.*ty in dealing with scholar- 
ships. Agricultural Scholarships ^ are liest given by Agricul- 
tural Colleges to boys jiossessing an aj)! it ude hn* the subject. 
If you giv^e a scliolarslii}) to a young man w )io has iinislied liis 
ordinary course of studi(\s and forca^ him to study agriculture, 
yoiymay possibly force him into a jKJsition for which he has no 
natural ability and which may injun‘ him. As Mr. Burslein 
has stated, the be-=t young men would not study agriculture till 



they siiw a fair i)r()s])ect of a livelihood in it. I know the iiidi- 
vidiiah nientioiuMl by Mr. Biirsleni, who passed out of an 
Agrieiiltural (\)lleKv in Europe to find tJiat he eould obtain no 
employment in Trinidad. I am accpiainted witli some twenty 
very ])romising young natives of Trinidad. If they be(*ame 
trained agrieultui-ists, Trinidad would be pu/./Jed to find work 
foi’ them, (living agricultural education on a large scale would 
be risky. There may be gentlemen here who (*onld suggest 
means for teaching agriculture to boys in these Colonies. [ I'oel 
that an agricuitural education that might ultimately assist in 
inducing ca])italists to come and invest in these rich agricul- 
tural Colonies, woidd be of great advantage. 

Mk. DEKUrroN: As Head Master of Harrison (college, I 
should be delighted to, ^v elc()me t he assistance of the teacher of 
agricultural scienc(‘ ])roj)os(‘d to be supplied by the Imi)erial 
J)(^imrtment. Of course till 1 liear the amount- of time that 
teacher could afford and the subjects he could undertake, I 
cannt)t suggest any detailed scheme. 


THE TEACHING OP AGRICULTURAL SCIENCE 
AT COLLEGES. 

By Prof(‘ssor ifAnmTQrERcp E.. M.A.. E.l.(’.. E.C.S., 


Some six years ago I drew u]) a Scheme foi' teaching 
Agricultural Sci<‘nce. which was acei^pted by the Education 
Board of Barbados. In vicnv ol Mr. Simms* excadlent [)a])er, it 
may be of intei’est to the Conference to give a short ac(‘ount 
of Avhat that Scheme was, \i< Avorking and results. 

The Scheme ])rovided for a ‘^Science I)e])artment'\ the 
Regulations of Avhich are appended, to c'onsist of a head Institu- 
tion at the Covermnent Laboratory and tAvo subsidiary centn^s 
at the Lodge School and Coleridge School. At each of these 
three x*entres, the sulA.jects taught are eli^meiitary Chemistry 
and Botany. 

At the (Jovernment Laboratory (attached to Harrison 
College) is giAcn, in addititm U) the elementary teaching, a 
course of Instruction in Agricultural Science, comprisijig 

idiysics (Mechanics, Hydrostatics and Heat). 

Eli'inentary (liemistry (Theoretical and Bra<*ti(*al). 

Botany (including (‘specially (‘(‘ononiie Plants). 

Prineipl(‘s of Agri(*ultur(‘ (with spe(*ial r(‘f(*r(‘n(*(‘ to 
tro])ical Plants). 

Sugai* Planting and Ma.uufa<*ture including tnuctical 
Sugar ('J)(‘mistry. 

The main object of the c(iiirse, which Avas arranged to 
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occupy t wo yt‘ars. is t,o tcacli I lie fii iuciplcs of AK»*H‘nltur?il 
Sci(‘MC(‘ to boys w lio (.o Imh*oui<* planter's : but as a. matter 

of fact tli(‘ class(‘s in tlu* iii'st three subj(M*t.s have beem largely 
atten(l(‘(l as a iireiiniinary course^, by boys inteiidins: t<> study 
Afedicine, Kn^inccrinjj: Aic.. elsewhere. 

^Vceording to t he i'ul(‘s of the J)c‘partnient. any uumduu* of a 
fii'st or* second ^I'adc* school has the i ij>:ht. to (mttu* the course, 
provided h(‘ is at least 15 years of agt' and passes an examina- 
tion in Kt'»H‘ral siil)j(H-ts ecpial to tlu‘ standard of the fourth 
Form at llai'iison ('olle^n\ 

The t eacliin,u' st a IT has hitluu'lo beim limited to tlu* Assist- 
ant Pi'oFessoi* oF ('hemislry and myself: and, pai'tly owinj>' to 
Iht* smallnc'ss oF tJie stall, but chicdly to the small amount of 
tJmi' whicli ooys mi^aKed in other school studi(‘s ha\ t‘ beem able 
to spar(Mo t hr subj(‘et . no a rran;.r<nnen ts ha\'(‘ been made For* any 
a('tnal lii'ld demoiist ra I ion. It has, morrov an*. Ixan Found neces- 
sary not to (‘xact tlK‘ fnlla^^»‘ oF 15 years, or ih(‘ Full standard 
oF tile fourth Foini : and boys umhn* 15 and in the lowcn* foui'th 
hav(‘ atl(‘nd(‘d })arts oF tin* course. TJu' rules provide^ For a 
pv'riodieal (‘xamination by tlu* (■ambri(lj>'(‘ Syndicat(‘, which is 
h(‘ld oiu'c a year, and for the a ward in/;,^ of emtificates oF proii- 
ciency in Agricultural Seicnc(\ ('onsidm in^^ th(‘ snrall numlxu's 
in tJj(‘ class. tli(‘ ^hort. time. most bo> s remain at it, and the low' 
a^'c* oF th(' boy.'>, tiu' i‘(‘poi'ts have not brnn unsat-isFacXoi'y : and 
oiu‘ imjiil. who took the* Full course and obtainial the I )c*parljnent 
(\‘i'tilieat(‘ of Proli<‘i(‘ncy in .V^^'ricultui'al Scienct^, has i'(‘cent-ly 
b(*(‘n apixiinled to a post und(‘r the Inijunial Departnumt of 
A^n'i(‘ul( ur(‘. 

Our snccesM has hitluM'lo hern much handirtapped by t-lu' 
Following Facts: Pirst tlu' comparatively hwv ai>e and, conse- 
rpienllv, insnIVu'ient pr(‘vioiis <‘ducation of most oFthe boys n\ ho 
attend, which rmidei* it impossibh, in th(‘ number' oF hour's per* 
W(?(‘l\ allowed by Harrison Polle^e, to cornphde I In^ Full coiu'se 
nndm three years. Secorrdly. tin* boys yener'ally stay at sr'hool 
onl>' From nim* I o eighteen months a Fl-ei’ enterinj^ tli(‘ Depait- 
imait class(‘s : and ha\ ing, as a rule*, strrdied lit tle or no science 
Ix'Foiehand, tlu'y ar'(* at. a disadvanta^r in the ( 'ambi'idj 2 :(‘ 
Examination. wIkmi th(\\ ar'(‘ bi'ou^^iit, into com]>ar'ison with boys 
in othtu' snbji'cts who (in th<‘ 1th, 5th and titli Foi'ins) have* been 
ti'ain(‘<l up to i1h‘ Examination by .--(w ei'al >'('ar's' iiist I'uction. And 
thir'dl>. ijlantin,';' as a pi'<d<‘s^ion is now, as Fai' as T can judye, 
rar'<‘ly taken nj) by yoiin^' men From <-hoic(‘, and while at scJiool 
th(‘y, in rnosi (visivs, k(*ep that- out of siaht as a possible means 
oF li\ elilaxxl. it. is m>' custom at 1 hii lx\L^innin^ t>F laich tei'in 
to mKinii i' From evm y boy t Inn ('ntm in^' tire coui'sr' w hat callinji; 
in' hopt's t o p('r'sin‘ in liFc'. Tire rr'jirn s arc' ;j:('n('rally ••Doctor,” 
••Dentist," •• En.L;irn'(‘r," ** Eh'c^'t.i'ical En^u’iru'ei'," •* Husirn'ss," 
•‘ Public Sei'N icc'." and (»nly vt'iy r-a^c'ly •• Planlc'r.” No doubt 
th(‘^r'(*at d(‘j)r'(*ssion in tin' sn^ar* industry (‘oiiph'd with (ln» 
lon^ and drc'ar'N ])ios|x'(‘t oF yc'ai's as an o\ ('r sc'i'i' (lo(*ally called 
bo()kk(‘(‘[X‘r') w it h inadc'cjua t»‘ pay, ha\'i‘ had min'h to do Avith 
this states oF thin^vs. IF tin' a;.:*i'icnlt lual atlorin'ys could 
sex' tln'ir way to itn'i'c'asi' the sa.lai'ic's and j^c'tn'i'al ('om- 
foi't; of the bookkeepi'i' and wxmld the pn'Fereinx^ in^ 
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.selecting cini)l()yes to those wlio hold (*ertifk*ateH from tlie 
Department; and if i)nrents could be indiuted to cause their 
sons while they are still at school to look forward to jdanting 
as a profession and devote sonu^ of the last two or three' years 
of their scliool life to <-he study of Agricultural Science' lam 
sure there' would be a rapid incr('ase in the knowh'dge of 
Scientific Agriculture aniong'^t the rising generation. 

The folloAving note's with regard to the ])resent system of 
Agricultinal Sciences t.eachingin Barbados, arc* founded upon tin* 
assumi)tion that an adflitional le(*tur(*r will b(‘ added to tin* 
staff from th(' Imperial Department grant, as the extension 
would be imi)ossible without such material aid. It apjdies, 
of course, only to Barbados : and in the face' of th(‘ improbability 
in the near fntui'e of the existc'uce of any Agricultinal Collegia 
witJi a. large' staff, it aims at making iinmediati' usi' of the exist- 
ing agenraes, with the aid of which 1 am of opinion that vi'ry 
useful find solid Avork cfin be done. The coiu'se would be pri- 
marily adapU'd to those intending to be sugar planters, but 
should be made adecpiate U) the i-eepiirements of cultivators of 
othci* economic lilants in such islands as Grenada, St. Vincent Ac., 
wheri^ no institution for scientific instruction exists. In my 
o])inion, the net'd in Barbiidos is not. so much ])!‘actical instruc- 
tion in sugar planting, A>'hich is afforded to ('very bookki'i'pei- on 
finy well-manfig('d ('stfitc', but it is such a gi'ounding in thost' poi*- 
tions of Natural Science aiiplyingto Agriculture as w ill enalde 
every young imin w ho isdestined to take part in the direction of 
sugar (vstates, to percinve the connection betw een the iirinciphis 
of Science and practical Agricultin e and (‘ualde him to a])ply 
them to prficti(*<‘. I, thei*efoi'e, think llnit while the (*on- 
ditions existing in other islands wherc^ tlie forms of cultivation 
are numerous will rccpiire a (‘onsiderabh' amount of instruction 
ill the [iraetical operations of different tyjies of Agriculture' and 
Horticulture to be given fi prominent ])lace in the system so 
far fis education in Bfii-bados is intendc-'d for the sugfir piantc'i* 
))ure and simple, the' Lt'cture Boom and th(' Laboratory w ilk fit 
any rate for two years, have to monoiiolize a great [lart (but 
not all) of the time. I am also of opinion that opfioi tunities 
should be given to young planters already engaged on the 
estfiU'S, to attend, out of the croj> t ime, lectures ipion the princi- 
ples of Agri(*ultui*e and sugar jilanting and manufact ure. 

(1.) Elementary teaching should include iJii' rudiments of 
Physics and courses in Cdiemistry at Harrison (hllege, tlu' 
Lodg('find Goleridgi' Schools, as three' (^lementfiry centiM's. The* 
Government Laboi-jitory is situated at Harrison (.ollegc', and 
the College' fiuthoi-itie^s have sipiplied good lecture and 
practical rooms which are well fitted up and sup])lie‘d with 
apparatus. It folloAvs that th^ school teaching there can be 
more extensive and thorough than that at the country centres. 
And I have recentiy aiijiroached the Ili'ad Master with a view’ 
to extending the school teaching, so that Physics and Chemistry 
can be taught in all the forms of the schools up to the fifth, lika 
the other .sc'hool subjects, and so that Avhen a boy reaches the 
fifth form, w here he usually selects his special study classics 
or mathematics), he can, under the advice <Af the Head Master 
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and myself, also elect to take Agricultural S(*ieuee almost exclu- 
sively and will then start on a satisfactory foundation oF pre- 
vious knowledge, and not be enbu’ing upon a ])erfectly new 
field. The i)resent Science teaching in the general school is 
of a limited charactm*. 

(2.) Agricultural Science' course'. Jk'fore entering the Agri- 
cnltiu’al Science (lass, a boy should, in jnost casi's. b(' at least 
IT) years of age, and have studli'd the lirst four books of Kiadhl, 
and Algi'bra up to Simultaneous Ecpiations. While study- 
ing the course or befoi’e, lie should b(' iustrucled in very elemen- 
tary Ti'igonomctiy and in ^Jechanics and Hydrostatics. Men- 
suration and (i!eom(‘tri(‘al drawing would also be uscdul if not 
indisj)ensable subjects of study: and all the above, tog(dher 
u ith oiu' mod(‘i*n language' at h'ast. s}u)nhl be takc'u by the 
members of tl)e scliool stall*, and thus enable the Agiicultural 
Science stall* to eh'vote tlu'inse'h (‘s (‘xclusively to tlieir own 
special subjects. 

The held instiaiction in Agricidture and sugar planting 
might, j)e]liaps, be taken by Mr. Bovcll, the Agricidtural Suj)erin- 
tendentof Sugar-(’aii(5 Ex])erinients at estate^s near tJie school in 
the early morning wIk'ii it is cool. The insti'uction in practical 
Horticulture could be unde'i'taken by oiu' of the* Instructors of 
tlie local Agiicultural Department: and. peiliaps, one or two 
acres miglit lx* rented from Weymouth (adjoining llari'ison 
(k)llege) for such cultivations. The lectures on Sugar jdaiitiiig 
and inanufa(‘tui*(‘. Agriculture, etc., would be given at the 
(Joviirnment Laboratory in the ])ractical room, in which the 
Laboi*ato]y course's would be tak(*n, and the manufactui'c 
would b(‘ exemplihed ))y visits to the best boiling-houses 
flu rang crop time. 

The coniihlation of suitable text-VK)oks in each subject of 
the course suitable to local (onditions would be valuable work 
u ilhin tlu* sco]h' of the oflicers of ihe J)e})artment-, and should, 
of couj-se, be bast'd uj)on a car*('fully-considei*ed syllabus. 

1 understand from T)r. Morris tJiatthe Impf'rial T)e]>a)'fment 
intends to offer Agricultural Scholarships to be lu'ldat Harrison 
Lolh'gf* and t'lsewhf'i’C. They should be of sidlicient value to 
pay f(‘(‘s {\nd, in a few cases, include i>arl. of tlu' ex})enses of 
l)oa]*d, and boys from the neighbouring small islands might 
partif'ipate. I suggest that these scholarships should be 
snpplementf'd by others olTered by the Education Board, and 
that some of those now given by local vf'strif's sluiuld be 
specially attached to the Agricultural Science' courses. 

It has well been said (I Hiink by the present Attorney 
Heneral) that the Barbados Scholarship benefits the island 
rather by the unsu(‘(*essful competitors that I'emain behind, 
than by tlu^ successful ones who go away oftc'n not to I'cturn. 
This will aj)])ly to Agricultural Science, as soon as the Barba- 
dos Scholarship is thrown open to candidates in that s\d)ject. 



9 S 

siM{,iio( T Hc'maiK F<u{ 'riiF A<jm(nn.Tri{ AL scifnc f couhsk at 

TMF (iOVlOIJVMlONT I.A HOli AT()in\ llAiililSOX 

Modern linn^nin^es 
Malhcniat ies 
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Mcnisiiral ion 

M(*clianies and Hydros! aties 

H(‘at. Jiitrld. and Aleteorolo^^w 
Agricnl! nral Clannistry 
Prac! ical ( Innnist ry 
l^jconoinie Hotan\' 

Kconoinic Kntoniolo^^y 
1( *n K ‘ n ta r y 1 d 1 y s i ( )1 ( »jxy 

A^i'iridt ur(‘ and Ilort icnlt iii (‘ 
l*ra(*!i(*al A^ricnll nri' and 
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Sn^^•lr ]Manl in.ijr and AlanidactiHH' 

I*rae( icaJ Sn^ar Plan ( ini*‘ and 
Alanntjud nn* 

X'elorinaiy Surgery. \ Hy 

P](‘ni(‘nls of I Local V(‘t(‘rinai*y Siirgc'on. 

"IdK‘ sei('ntili<‘ leaching* in llu' Seliool ('lasst^s at Harrison 
( 'oJl(‘g(M\ onid he in addition to and preecah*. llu‘ ah<)\ (‘ eoui'se. 


TifF in:<jrnATi()Ns ok Tiii-: sc ienkf dekau'Iment as now 
KMSTINC i IN 15 AI{nAi>OS. 

1. 1^h(‘ Sei(‘ne(‘ I)(‘pai lnient of this Island shall eonsisl. of 
a ec'ntr.'d Jnstilnlion a! th(‘ (iovtanjiKad/ Laboratory, and two 
(\)unliy (\'ntr(‘s, one a! the l^oflge School, and t he ot lua* at 
such plae(* as rlji* h]du<*ation Jioard may lu‘i*(‘aftc‘r d('t(‘rinine. 

Ifs CaniroL 

2. Snh,j(‘et, to ( In •-(' IHdes laid down by tJie Ldneation 
lioard, t he aroi‘(*sai<l I )(^pa rl imml , as a\(' 11 as I lit* Assistants to 
tile Island Prob'ssor. shall IxMinjler th(‘ diriadion and eontiol 
of th<‘ Island Prote.-sor of (’hemisly ami Agricultural vSei(me(\ 

//.S' Ohjcrl and Cnarnr nf ! nsl rnriian. 

The object of tIk' I >ei)art meiit shall be to give 
in^t.ru(*tion in Sci<‘nce, and parti<*ulary yVgricultural S(venc(\ to 
pupils ol' th(‘ 1st and 2nd (bade Kdiicational Lstablishinents of 
the Island, and to provide for tlie forijiatioii of a, Science 


Sci(‘nct‘ I h'partmcmt, 
including Ijcctinia' paid b> 
J mp(‘rial (bant and local 
Agri('ultural Otlicers. 


Hy 

Sciences I )epai*tnu‘n( , 
iiK'luding I A‘ctuua' paid 
by InpHa'ial (Jrant 


By 

Harrison ( Aillege St-alT 



ColloKCJ, and to that end, at each oF the at'ort'said et'ntivs. shall 
be courses of instruetion in Xatura.l Seiema*. 

At! vanvvd Conr^v at the GorcianHcnf Lahomiarif. 

4. At tlie (Tovernnuait Laboratoiy tlau'e shall bi‘ an 

adv^aueed eours(' of instruction lasting two years aiul t*oin})rising 
(a) \atural Seieiiei' : (b) Mallieinat i<*s (including (h'onudj y, 
Algebra, Trigonoiuet)*y. M(‘eJ)anies and Hydrostatics) ; (c) 

Modern Languag(‘s (hVench, compulsory : (Jei inan, optional).* 

(Umditiiaoi of hJiitraavr la Ad ra need ('aarsc, 

5. Any boy d(‘siring to imter tlu^ Advamaal Scientilh 
(^)urse at the (Jovernnamt Haboratoiy must lu' (a) a puj)il at 
one of th(* 1st or tind (trad(‘ Schools of‘ this Island, (b) at, haist 
15 yeai's of age, and (c) must pass an (‘xamination in Mhamadai'y 
Cdassi(*s, Matlamiatics, Knglish ainl Modmn l^angnagt'. Pupils 
from any of the Ist, or 2nd (iradt*, H<lucat ional hist, ablishnumts 
of th(‘ Island otlna* than Harrison ( \)ll(\get shall l)(‘ admissible 
to secition (a) only of this coui’se, ]»rovi<led that 

(■(tad ilioiis to j)apils af (d/icr S<‘lioals, 

1. Tiiey b(‘ and (‘ontinm^ pupils of some Jst or 2ml (Tiradt‘ 
Stdiool in this Island. 

2. Th(‘y 1 h‘ of tlu‘ ag<‘ of 15 orup\'ards. and pass the 
afor(\said examinat ion. 

.4. Th(‘re b(‘ somt' pi-opei* guarant(‘e that sections (b) and 
(c) of tin* (*ours(‘ shall b<' a(le(piatcly taught at th(‘ school at 
which th(‘y propose to contimn*. 

I. So long as tijc ( io\ <‘inment l/iboiat-ory is within th(' 
prf'cincts of Harrison C5)lh'g(‘. llM*y must be (mtiic'ly under the 
disci])lin<‘ of Haia ison (5)lh‘ge. 

The A ssis/a tit tn t/ir J*raf'rssar. 

0. The Assistant t-o tlu* Island Piolcssor of (4iemistry 
shall hold his post din ing the pleasun* oi' the hldu(*ation Hoard, 
and his duties shall l)(‘ to assist, t)ii‘ Island Professor and, if 
reiiuired by any eilucational (‘stablislnmait, foi ining part of one 
of the two Pounti'y Pentad's, to give instruction ilui’ing one day 
pta* week at that, ccaiti e. 

Disci [dinr af the ('cut res. 

7. lhi[)ils of ot h(*r schools, whilst, at tmaling classes at t4i(5 
i*esjHH*t i V(‘ centra's, must b<‘ entirely und«'r thi' disciplini' of the 
resptu'tiva' school which they aict* at-U'uding. 


^ ft sliould in* slabMl that the subject.^ uiider l;0, (l>l imd ad :ne to lx* t, night 
1)> 1 lie t^>ll(*gt* or Si'liool to\>liii*h the ptipi) is jit (ached jind not h\ the oHieei*^ 
oi' the Seieiiee 1 )e|»arl meni . 

I The Pirst (tradi* S’l liools lel'ei red to are Harrison Colh ^e and the bodge 
School. The 2n<l iJratle vSehools are (Joiiiheriiien^ I^iriy and Coleridge Schools. 
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Examiyintion and Diplomas. 

8. All aiiijiia] examiiuitioii of arhaiiml pupils shall be 
held by exaiiiiiiers to 1)(‘ a])i)ointed liy tlu^ Education Board, 
and to thos(‘ (*andidat(\s ^^ho acquit themselves t-o the satisfac- 
tion of (Ih? examiners shall be awarded a certificate of Pro- 
ficieiH'y in A^i'icultural Sci(*iic(‘, which Certificate shall be 
sij 2 :ned by the Bead Master of the Educational FIstablishment 
from w hich t lie boy ])roc(H‘ds, the island Professor oftUieniistry 
and the (liairman of tlu' Board of Education. 


DISC^USSION. 


Professor IIauuison : J have betm ratliei* sur])rised to find 
pe()})le fancying tlnne lias been noatb'nqit out, here to t(\‘icli 
agricultural s(*i(mc(\ or, iadter, tht‘ scieiun* of agriculture. I 
have been <‘ngaged in t.eacliing tin* Scienc(‘ of Agriculturi' for 
twenty yc'ars. I n J 888 Avlieii at Harrison (/oll(‘ge, I drafted a 
schenu* by wdiich we should have possessed an Agi*icultui'al 
Collegia for th(* \Wst Indies. I suggested after consultation 
witli tlie Princijial of (.Vxli’ington College and Sir Charles Lees, 
then Covernor of Barbados, that ('odrington College might be 
ustMl for teaching agriculture. The scheme Avas worked out 
thoroughly, the College visited and th(^ land selected ; but the 
Society for the Pi’opagation of the Gospel refused to allow^ the 
College to be used for teaching the Scienc(^ of Agricuilture, on 
the grountl, 1 believe, that tli('. institution Avould be degratled. 

The Rev. C-amm Biniu.ky : 1 am not (piite sure aa hether 
Professor Harrison has accuiatelj' represented AAdiat Avas 
a(‘tually said by the Society for the Jh’opagation of the Gospel. 
In 1888 the College seemed moribund, and the GoA ernment of 
Barbados proffered financial aid of a liberal na tun' and offei ed 
to makt' a certain allowance for sonu' one wdn^ would teach the 
science of practical agriculture. The Society was somcAvliat 
obstinate as they w ere advised that, if they accej)tcd financial 
aid, they would i)ractically sacrifice i)artof their trust because 
the Colony Avould deniaiui some control. The College is again 
in arfirnlo onniis, but ]K)ssibly the Society WH)uld not noAv 
raise the same objections. J think if the head of the Imperial 
Department ( for the sake of tin' college buildings, the pleasant- 
ly situated grounds, and the plantations AAdtli their various 
elevations and soils) deemed it adAisable to approach the So- 
ciety for the use of the property as an experimental station and 
Agricultural College- his offer Avould be received Avith cour- 
tesy if not Avith Avelcome. 

Professor P. Carmoj:»y : From nine years* experience of 
teaching Agricidtural Science at Trinidad, lam sure that the 
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scheme proposed at TrinidafI, is as plan as we would 

care to adopt. 1 a^i ee with Professor d’ AlhiKpienpicVs su^^restion 
for an extension of tlie prescmt plan of [agricultural tcmehing^iji 
this Island, to see if there is any demand for an Agricultural 
College. At present everybody talks of <loing i*verything on a 
commercial basis; but to establish our (V)llege on a connnercial 
basis would be to inak(‘ a profit, and lam sure a\ e should not 
adopt that plan. For an Agricultural College there would be 
a large staff of efficient professors, while, as lias been stated, 
our students, when linished. Avould not lind employment. It is 
a remarkable feature in technical education at honu' the facil- 
ity with whi(‘]i individual students can of late obtain tmining 
in any special branch that they may refpiire. - A somewhat 
similar i)lan obtains at Trinidad on a small scale. As Covern- 
ment Analyst and Professor of (/iiemistry, 1 have' made ar- 
rangements with t-lie (government by which i)ersons who have 
come to me for instruction in the analysis of manures, soils or 
.^iigar, can be admitted to tlu‘ Laboratory at a nominal fee 
Thes(^ are not always men s(‘eking c‘m])l()> immt. but 1 should 
not get many studtmfs who wanted but liad no prosp(‘ct of, 
employment. Th(‘ yt)ung ])lant(‘rs are the peoiile we wantt(» 
teach first. 1 do not mean those a<‘tually emgaged, but those 
who are to take l ln^ir father's i)la,c(s W^e should teach tin ni 
only the princi])l(‘^ of agricailture and let tlnmi get tht‘ practi- 
(*iil Avork on tlu‘ (‘sta,t-(‘ Scholarshijis may c‘nco»iT*ag(‘ persons 
who ha\'e not a tasb' for agi i(*ulture and that is not what we 
Avant to do. (treat inbu ev'^t- lias betm shoAvn in my woi*k in tliis 
direct ion by an attormy at Trinidad avJio insists on pc'rsons to 
be employed by him first passing throngli my Lahoratoiy. Jf 
otlier planters made a, similar condition for young candidab^s 
for (Miiplo^mumt, there would be litth^ difliculty in d(H*iding 
Avlu'ther an Agricull.ui'al (•()ll(‘g(‘ should be established. Next 
tiuuv is tlu* working class. If tlu^y tak(‘ to agricult urt‘ they 
fancy th(‘y will make tirst class agricnilt.iirists with th(*ir ])rac- 
t ical (‘xi)crieiic(‘ alone and without any scient ilic knowledgi* of 
agriculture. 


Mu. J. II. IIaut: I agre(‘ Avith th(‘ liiu's for scicmtiiic edu- 
cation laid down by the jirevions speakers. One point api)(^ai*s 
to ha,vt^ bemi on (‘i lookcMl- tin' ajnonnt of pract ical education to 
be given t)ii thi' estate. 1 am satisticMl that tlu‘ cadetshi])s start- 
<hI by our Pi’esidtmt in .lamaiea W(*re a success. Th(^ botani(* 
stations could aJford a. varied I'dncation of the grt'atost benefit 
to the planting community. 1 do not de]>i'ccat(‘ tin* teaching 
of scientitic agricadtui'c in schools and collcg(*s in these* (\)lonies, 
but I think the schoolboy, who is to gi*t. bread by On* sweat of 
his broAV, should tit himself on |)lantations foi* that Avork Avhich 
is suited to his walk in life. AVere scieid ilic agri(*idtiirc AvitJiin 
the reach of eA(‘ry om*, mahy l>lanbM*s wonhl not be above 
taking advantagt* of tiie ])ri\ilcgiv 1 liave hail applications 
from planb'is (h‘sirous of instruction at the uhnn' Exiierinu'iital 
Station at "ih'inidad. Tliat station has lieen mu(*h imj)rov(*d, 
and one of the most prominent men at Trinidad and one Avho 
devotes mii(*h time to educational mattei s Mr. do Yerteuil - 
has spoken in high terms of the work being done there. That 
gentleman approves my proposal to have catlets at the station. 
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TliaX plan would arror<l ti*aiuin^ subsidiary to the >seholastie 
(*ourse at eolle^e and should, I think. l)(‘ taken into ae(*ount in 
any t)raetical sch(‘ine cousidej ed by lhi‘ Iinpi'i ial I)c'])artnient of 
Aj^n’ienlture. 

Th(^ J{(‘V.\V.SiM,Ms: My seheiiie. uhieli 1 lliink has been some- 
what inisuiuhu'stcxjd, a \ (‘l y mnd(‘st urn*. n)ueh more so than 
Proiessoi* d’All)U(iu( r(iu(‘'s. With i‘<'}^ar<l to hi^liei- a^rieultui'al 
seiefiee the ((*ae}i(‘i* j)roj)()-(‘d to b(‘ pro\i(l(‘d by tiie J)(‘partment 
oi* A^i*ieultur(‘ loL;elli(‘r with lh<' pr(‘.'(‘Ut oiliei ils of the eollegc*s 
should b(‘ aljh‘ t-e alTord a tairly i;<‘ed aiuouut of tt‘a(*hin^. 1 
specially said that any I hinii;- in t Ik* nature* of an inde[)eu(l(*nt 
<!oll(‘g<‘ would b(‘ impossible*. e‘\ei. haiauful. The* want' e)t* a 
(*ai'e‘e*r is at' t he be)Ue)m of (he* whole* (hin^'. The* salaries paiel 
ovei*se‘e*rs anel lie)okk(‘e‘p(*r.- are* lex) small <e) be* ae*e*e‘ptoel by any 
on(^wJie)had i*(*e(‘i\e'd anythin^^ e)f a libe‘ral e‘elue*ation. The 
result is, whe‘n a plaiite*!* wants i.o int roelue-e* se)m(*lhin^ new, he* 
1 k‘is te) se*nd abroad for a e*()mi)e‘(e*nt man. That is our exp(‘ri- 
enei* in .Jamaie*a, and w e* ai e* *4 ri vinj^ now b\ me*aus e)f i)art e>1‘ the* 
se*he*jne* te) pi'oN'ide* se*ie*ii tilie* ay rie'ull ure* foi* hiyhe*!* yraele be)ys : 
we want t'O ( rain bo\ s whe) .-ire* I lK‘ms(*l\ e*s ye»iny te) l)e* e)W'nt*i-s of 
planl'atie)ns, lary:e e)i* small. Selie>larships withemt e‘xaminatie)ns 
w e)uld ne)l be* w is(‘ : j]i(*y miyhl le ad te) fave)urit ism e)i* inei)tit.ude. 
As te) (he* sort e»f e*\a mina t ie>n, I take* the vie*w’ e)f many t(*e*hni- 
eal atiel i)rofe‘ssional wiln(*ss(*s be*fe)r(‘ the* y:r(*at Kelue‘atie)nal 
(\)mmissie)n in 1<S()7. (hat >e)u e-an e)]dy give* se*lie)larships te) 
l)e*ople* wlu) are* (;> be* t raim*el in te‘e*hnie*al se*he>ols e)ii tludr skil- 
fulness, anel that e-au be*st be* e]i*eiele‘el by se*holastie e^xamina- 
tiejus. Agrieultui'al se-he)larshi])s must be* on the* same lines as 
e)ther se‘he)lai -^hip^. l}e)ys w he) desire sehe)larshi]) w ill ente*r fe)r 
the agricultural se*he)lai'ships and the* best be)ys will get them. 
Th(*y will be* (laincd e)u the* rme*s 1 have* inelieatcel mainly in 
agi‘ie‘ult ui'e*. but te) some* (*xte*nt in e)(her subjee-ts fe)r part of ihe 
terms. At lirst 1 ])re)pe)se* granting sel]e)larshi])s fe)r e)ne‘ e)r twe) 
ye*ars, the* agrie'idtural (!*aining te) be* given at a e*e*ntral islanei 
statie)n. 1 (hink we* se*e* our way (e) have sue*h a station at 
. Janiale a, anel, nmlalhi in tfla itfl Is, the* .same* ndglit ele)ubtless be 
ele)ne’ e*lse‘W he*re‘. The* e*le*me*ntai‘y sehe)e)l te*ae*Jier must alse) 
W'e)rk at that statie)u. A ge)oel ti*aining at such a statie)n w ill lit 
the be)y lo]* a plaiite*!', be)e)kke*e*j)e*!* e)r e)ve*rse*e*r : while be)ys 
reepiii’ing wieie*r kne)w le*elge* must ge) te)e)thei' e‘e)untries. 

Thk Pit r:sil)t:\T : Tiiat ])raetica'lly e-le)se‘s the* elise*ussie)n e)n 
te‘:iehing Agrie*ultuj*al Se*ie*nee in the* Kle*nie*ntary Se*he)ols anel 
(\)llege^s. The* pai)e‘i‘s just- ivael maele* ne) me*ntie)n e)f “ Agrie-ultu- 
\\\\ Se*he)e)ls'’ attae*he*el te) the* liotanie* Statie)ns. That is etuite a. 
elistine*t subjee*l. Mr, h^*iw e*e*tt, whe) w ill ne)w review it, has been 
1 )ire‘e*te)r e)f I’ublie (iarele*t)s anel Plantatie)ns lor ne^arly thirteen 
years, anel he has an Agrie*ultural Sehe)e>l atl-aedieal to the 
Jie)lanie*al Ciarelens at the* He)|)e*. Mr. Faw’ee*tt is also well ae- 
eiuainteel with the syste*m a\le)])te*el in Jamaieti for eairrying e)n 
tlie* w e)ik e)t‘ “ Ti*a ve*lling Agricultural, 1 ns('rue*te)rs.'’ He will 
ne)\v reniel she)rt pape*t*s e)n e‘ae‘h e)l‘ the*se subj(*cts. 
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AGRICULTURAL INSTRUCTION 

la \ (/ri(‘n/ / HiHtl Schools i o •hi oui ica . 

Hy William h\\AV(’i':rr. II Sc., h\ L. S. 


ir I trcnt the .somcw liMt hisli)ricMll\% It niny 

out inoiT* ch^Mrly \\ hnt nii-^1nk(‘s we in:ul(‘ and nlTord 

material tor building' up oii a '-ur(‘ rouud.at ion. 

h\)ra. louK period a. Helormatory afid I ndust-rial Scliool lias 
Ikhmi in oju'rat ion in Jamaica, wlnaa^ boy.-; r(a'(‘i\<M| in.-itrue- 
tion not only in tlu‘ oidinary <aiiri(nlnm of an (‘hamad ary 
school, but. also accoi'din.u: to t-heir capaeira^s in the (adtivalion 
of tile j>round. in (‘.ai'piait r\-. eabim't-makin.u’, paint in^-. tailorinir. 
upholstcaiiiLL black la \iim’. masonry and black.^niith \voi*k. 

In tlu^ \ (‘ai* bStll, it wa'^ detca iniiKMl by t h(‘ ( hav (aaimiait , 
to 1 ‘slabli^h an A^iaiailtnral SchiMil for boys (w Iio ar(‘ not laa- 
minals) on land adjoining- I lojie (hardens, wlua'i' tht* boys might- 
not only lia VC pi act ic(‘ in giaiei'al agriiadl uial operations, but- 
might, also ha.\(‘ th(‘ opport liiiit y of reecaving s()ni(‘ instruction 
in the princiiih^s underlying t hose opia-ations. 

At first it was not iihuaal undca* th<^ (hacdcns I )(‘pai t imait , 
and no inst riK'tor w as provided, A few boys wcaa* stall into th(» 
(lartlen for t-hiaa' hours' work in tlu* morning, a-ml aiiotJaa* set 
in th(‘ afternoon. Tlu‘y wta-e givtai certain work to do, but 
woi-k don(‘ in this Avay without any personal anxitdy on t-luar 
own iiart alxiut th(‘ r(‘sults. and witliout- any inteia^st ta-taited in 
the why and w hia’efort*, amount, s to nothing more than meri‘ 
<li*udgery. Xow' let us considta* anotlna* sctaie. A ptaisant, pro- 
pri(‘lor in the iiliie .Mountains who has btaai rraiiual on a ctdlet^ 
])lanLation, ttaiclu's his childrcai to wtaal his own ]»at(‘h of 
ground. i)ick the rip(‘ coffin*, pulp the b(*rries, cure the beans, 
piaine the tretvs, ajiply maniiri*, place a lait banana stem aiaoss 
the slope to inttacept washed soil, and to do all tii(*s(‘ \arious 
things at the ])roi)er season, w atching rain and sniishim*, with 
tlu‘ intelligencia looking befoia* and a ftia-, br(*d of t hi* ri*al per- 
sonal int(*ri‘st taken in the laid that- th(‘>^ an* th(‘ri‘by (‘arning 
t heir daily bnaid and storing u]) something to s|)i*nd aft-(‘r many 
years of toil in the pur<*hase. perhaps, of oj- | mon* ai*r(‘s, or 
else in the luxury of the mon* immediati* fii I U]*e a i»air of boots 
or a- new' dri‘ss. If such a man can at- thi; same t-inu* s<‘nd his 
childn*ii thri‘eor foiu- days a week to school t-ol(*arn to read and 
wu*it<nuid w'oT’k out coi nn-lly the elemi'iitary rules of arithmetic, 
lu* is giving them a hist ra-t-i* education foi- tlieir s|)h(*i*e of life. 
In the “8 K’s” he la-ovidi's them with tools by w hi(*h they an* 
enalded the better to si'cure the W(‘alth ac(|uii*i‘d by the toiJ of 
th(*ir hands, and to advanci*. if t-jiey an^ capable* of it, to a 
higher h*vel. Hnt the !'(‘al (Mlucation, the training of tin* 
pow'ers of obs(*rvat-ion, of e\])ei iment , of i i'asoning from cause 
to ellect, and till* skilful working of the hand and the eyi^ in 
conjunction with the mind, -the (‘diication that makes tlu^ 
inti'lligent man, is given by the daily laboui* on his father's 
ground under his father's eye. 
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This is the kind ()f edncatioii to be aimed at in an agricul- 
tural s(*h(K)l, and wiUiout a capable instructor who will take 
the place of sucli a father, there will be no real education. 

Tlu‘ Hope agricultural s<*hool began with a sciiool master, 
but without any one to give an explanation of the value of the 
manual labour, or to point out the laws of plant growth. 

After a time 1 was (*nabled to secure the services of some 
one to tea(‘h the boys how to cultivate and cure (*acao, but 
this arrangement lasted only a short time, and matters re- 
vwted to the state of only using the boys as labourers. This 
condition of things was to me most unsatisfactory. Kuildings 
had IxHUi (M’ceted, salai ies paid to a. schoolmaster, wardei's, etc., 
and the boys were apparently ex})ected to pick u]) a knowli^dge 
of gardening by simply working in the gai'den. It was not 
(wen as good or useful as the system of the Reformatory, 
where, although a master-carpenter at good wages was em- 
ployed to teach carpcntiy, and so with tailoring and the (>ther 
trades, any one was thought good enough to te'ach agriculture. 

Peoj)l(^ laboured under th(^ strange misconcej)tion that if a 
boy were' <)nly kept at w'ork in a garden for two orthrec' yeai’s, 
he ought at the (Uid of that time to be a very fair gardener. 

As tiu're af)p(\*vri‘d to Ix^ a good deal of misunderstanding 
as (-0 the nature of tin* training lUMossai y to tiuai out a gar- 
denc'i', I attempted in' one of my annual H(‘ports to jnak(‘ the 
subject chiarcr, and to sJk)W' the necessity for a wcll-tjuined 
instructor if a serious attem])t was to lu^ made to teacli 
agriculture. 

1 then wroU* In England avIicih* gai'dening is a regulai* 
business, [)ei*haj)s not more than one in ev(‘ry 1000 of the ])0])u- 
lation <*hoos<*sit as a livelihood, and of those wlio are attra(*l(Ml 
to it not nioi*<^ than 50 per cemt. are c‘ven m()d(*rat.ely successful. 
Itnxiuires an a])titude and a love for gardening that ftwv pos- 
sess, in orrhu' to do w ell. 

“ Tln^raini ng is severe, -to give an instaiice, supi)lied by 
ojie who has undergom‘ it — a boy is apprentieexi for, from threes to 
five y(‘ars, and has to Avork like a slave 12 hours a day, and extra 
time in Avinter, making up hothouse fires. In the best gardens 
a premium of CIO or £20 is j)aid to the head gardeners. During 
the first year the boy g(‘ts no pay a,t all, and dui’ing the tAvo 
next years a])out »*ls. Od. a Aveek. He then goes as a journey- 
man gardener for five years or more, Avorking b‘l hoiu*s a, day. 
He may then get a place as a foreman for from four to eigJit 
yeai's, but he (‘a-nnot do so unless he has alrcvidy found s])are time 
to read a good deal about the tJieory of tht‘ subject. After 
liaving serv(‘d as foi'cman, he may, if he has been succe^ssful and 
is well r(‘conmiended, get a post as head gardener. 

Of course, the object <)f tlie agricultural school is a more 
humble one, viz., to turn out the boys at the end of their time 
not only as good labourers, but Avith some idea of the reasons 
for various agilcultur-al operations and some knoAvledge of 
propel* methods of preparing produce for market. 

“ Even to beconu^ good labourers i*equires (‘onstant drilling 
in the elementary operation.s of digging, forking, raking, 
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hoeing, weeding, rolling, mowing, watering, etc., and all tht*s(‘ 
require training by a man who undei*stands tlu* work. Tlie>' 
cannot be taught by simply turning the boys into tlu‘ gnrden 
and telling them to Avced or dig. 

“ It is evident that — if the boys are to learn anything about 
pruning, budding, grafting and the particular cultivation lu'- 
cessary for various plants, and the Jiiethods For curing tli('ir 
products - they must receive instruction From those' conqu'b'nt 
to impart it. In large gardens in England, they ar(‘ passi'd on 
from one special gardener to anotbei*. learning one art From 
one, and another from another, but here there is no oiu' in the 
gardens except the Superintendents themselves \vho could 
instruct them. 

“The plan that commends it.self most to my mind would 
be to appoint some one as instructor from one oF tlu' Agricultu- 
ral Colleges either* of England or America. It has bc'cn ob- 
jected that such a person would know nothing oF tropi<*al 
agriculture, and therefore could not teach. Hut tlu' ])rinci})les 
of agriculture are the same in all climates, and the lirst essen- 
tial is a sound foundation with capability of adaptation to difl'er- 
ing circumstance.®. While the theory is the same, the practice 
is different, but a thorough knowledge of English agi‘i(*ulture 
combined with a scientific training appears to afford a better 
promise of success than any preparation at presemt available' 
in tropical countries. 

“ Prof. Wallace in his work on Indian Ayrividfarc recom- 
mends for similar work in India : “ young farnu'rs w ith a good 
general education, who hav^e been tjained fi*om tlu'ir youth in 
those details of agricultural practice w hich can only be aiMpiiiM'd 
by early association with the farm and its [airtenancc's. hav^e 
within recent year.s been induced to undertake s(‘ientitic st udy 
and research, in many instances with the object oF becoming 
land agents, and in other ca.ses .so that they might bemoi f' abh' 
to contend with the increasing complications oF the times, 
which have often proved too much for the old-fashioiu'd 
farmers working according to old lights.’ ” 

And, again, T pointed out that the office of such an In- 
structor is not only a most important, but also a most- difficult 
one. There are many very different cultures, rec|uii ing s])ecial 
mcxles of treatment in the field and particular niethods of 
curing and preparation for the market. The Instructor should 
not t)uly be conversant w ith one or more of these cultur es, but 
he .should pos.sess the rare faculty of being able to irnirarf his 
knowledge to others. 

If agricultural schools are situated in districts wJiei*(‘ some 
particular culture is by far the most impoi*tant, tlu' chic'f at- 
tention should be given to that,^sugar in oik} place, (*a(*ao in 
another, and so on. , 

The Instructor should be constantly with the boys during 
their work, pointing out from time to time, as oc(‘asion st'i ves, 
any subject of interest, varying his (piestioning so as to make 
them reasem out everything for themseh^es. Occasionally he 
would take them for a quarter of an hour in tbe schoolroom. 
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and demonstrate on tlie black board. He might also arrange 
experinuMits in Hower-pots or in small plots of ground. He 
might again put all tln^ plants, or nven one, in a particular 
plot nndcM* t he can* of one boy, and those in another under 
anothei* boy, and so on, making them work against one another 
to sliow the best, results, and possibly the boys might have a 
I)ersonal intcavst in their eroy)s, receiA ing })art of their value 
when dis])ose(l of. 

Although this ))lan ot' a slK^eial Instructor would giv^e the 
best n^sults, AN (‘ ha ve had to biM'ontent at Ho])e with some- 
thing nnieh more simple. 

In October, 1S08. arrangements avnmc made by AAhieh the 
School was pla(*(‘d uiKler th<‘ Ik'partment of Ihiblic (hirdtMis. 
Tin* Su])ei*int(‘n(]ent at H(»pe (iardens has the general super- 
vision oT tin* S(‘ho()l, and also giAa^s a demonstration for half 
ail iiour (‘Very day to the whoh‘ School in the Garden. 

Aft(‘r th(‘ iirst six months, thc‘ Sup(‘rintendent n^ported 
that tlui sul)j(‘cts d(‘alt with had laam as follows : — 

Pruning young cacao tre(‘s 
Pruning old (*acao t.r(H‘s 
SoAving Se(‘ds of cac'ao 
Pott ing s(‘(‘drmgs of <*aeao 
Pruning liilK‘rian colf(‘(‘ 

Porking. \\e(‘ding, ci(‘aning, watcu’ing and manuring 
land 

P()((ts, sl(‘ms and h^a viis : their work and th(‘ relation 
(d‘ oiU‘ to anollu'i* in th(‘ (‘conomy ot‘ the tr(‘e 

S<*l(‘<‘t ion ol’ fruit and sei'ds. in ladation to progeny 
Propagation by other means than by s(H‘d. 


As an illu^-tration of an e\p(‘rinK‘nt. the folloAAung may 
sulVici* : 


vSom(‘ tr<‘(‘s of l/iberian coITih' N\er(‘ tre^ated thus:- 


No. 1 Lot. 


No. ].or. 


No. o Lot. 
No. J Lot. 


Tre(‘s w(‘ri‘ manur(‘d. forkial. pi*un(‘d and 
\N alerinl regularly. 

Tr<‘es A\aM*t‘ manur(‘d, forkiMl, jiruned, but 
not Avater(‘d. merely r(H*eiving the or- 
dinary rainfall. 

Triads \M‘re piniu^d, forkc^d and Avatered. 
but not. manured. 

Tr(M‘s \\(‘r(‘ simply ])runed. 


Such an (‘xpeiinnmt k^undy interests tht^ boys, and they 
watch tin' progr(''.sor th(*,:re(‘s from month to month until tin? 
crop is gath(‘r(‘d from each, and comi>arisons made IxdAveen the 
valiu'of tin* labour (‘xpcmdiMl ainl the- increased valin* of tlie 
cro]). t.ogt‘tlu‘r with tin* good h(*alth of the tree, pnmiising 
futuiH* ci*o]>s. , 

In tin* same Nvay (*\])erinu*nts with various artilieial ma- 
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nures may be made, the results being of permanent value to 
planters. 

Ill the year 1895, tlie Superintendent reported that during 
the past year “the boys ol* the agrieultural school lia ve re(*eived 
instruction in the following practical work— pruning cacao: 
sowing seeds of cacao and coffee; potting seedlings ; pruning 
coffee; planting ramie; planting pines and potatos (Irish), 
growing toniatos, carrots, turnips, cucumbers and ochras, 
weeding and cleaning land, manuring. 

“ In vine culture they have been instructed how to propa- 
gate vine plants from cuttings, how to make a proper border 
in which to gi'ow the plants, how to plant out young and old 
vines, hoAV to })i*une old vines, how to disbud old and young 
vines, how to sto]) old and young vines, how to train old and 
young vines. 

“They have also been taught when to water and hoAV to 
water vines, and, what is (juite as important, when not to water. 

“They have also had lessons in budding, an art in Avhich 
they (piickly got interested. After about six weeks’ continu- 
ous patient insti‘nctk>ii in the methods employed to remove 
the scion from its jiarent and to place it on the stock, they 
budded 90 orange^ ])lants out of which they got exactly half to 
grow- a V(n*y good result, considering how very awkward 
they Avere at first.” 

Th(‘ school has continued on the same lines up to the 
present. 

I liaA^e frequently called attention to the injury done to 
these boys by dismissing them AA heii they ri»ach the age of 10. 
A boy leav('s the school Avith some little money, Avithout any 
idea of how to manage for himself, and naturally falls amongst 
thieves, and sijeiids his saAings in riotous living. The Ap- 
[irenticeship LaAv is found f<o be unAvorkable, but if barracks 
were ei*ected in the (lardens, many or most of the lads w^ould 
remain as labourers, and go on Avitli their training, while the 
Superintendent would exercise a wholesome infhumce ovei* 
them. 

The Commissioners Avho AAore appointed to in(|uire into 
the system of (Hlucation in Jamaica, havt^ just issued their 
Report. They re(*eived satisfactory evidence of the value of 
the training in thi‘ school. One planter stated in evidence 
that his o])inion Avas that one boy turned out of that insti- 
tution is Avorth a dozen other boys in money Aalue. 

Another says: - “1 AAcnt last month to the agricultural 
school at Ho})e and J was astonished to see the cleverness of 
the boys Avho Avere tlu^re under^traiiiing. Their labour w as of 
a class that Ave caiuiot get here at any price. The head men 
on our estates cannot do the Avork*in pruning, budding and 
the like, that these boys were doing. The boys Avere toAvn 
boys Avho Avere sent tliere through the Courts, but Ave Avaiit 
that education for our country boys, for they will come back 
and put tlftit education iut/o us<\” The C/ommissioners recom- 
mend that the school shouhl be enlarge j, and that “ provision 
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should he m«(lo for ri'sidont or non-resident boys.” This sug- 
gestion they consider very important, as in this way “the best 
scientific instrn(*li(>n in agriculture can be given to boys of all 
classes in the island.” 

The proposal to admit j)aying boys to tlnMigi-ieidtura I school 
is now oecui)ying lh(‘ altention of the (Jovernment, and if 
carj i(*d througlu will i)rov(‘ a. new depai‘turc‘. 

The whole sul)j(‘et is a diflicadt one. 1 ha ve [)ut before you 
some, of the ))oints that have inter(‘sted us in Jamaica, and hope 
that in the disiaission I may Jiave iljo benefit of advice that 
may help us. 


PRACTICAL FIELD INSTRUCTION IN JAMAICA. 

Hv Wjijja.m h'Avvt ett, H. Sc.. K. L. S. 


In the early ])art of tJi<* year 181)1, on the iveommendation 
of Dr. Morris, a vote of £()()() was j)assed by the* Legislative 
Council of Jamai(*a fcjr the pur])ose of })roviding Instructors to 
go amongst the j)casanti-y, and show how im])rovements iniglit 
be made in cultivating and in picpariug })roducts for the 
market. 1 may incidentally mention that a laige t)ropoit.ioii 
of the })easant class in Jamaica, own small fi eeholds of their 
own, say of five to ten acres in extent. Ther(‘ are 81,924 iiold- 
ings under ten acres each. In making ])lans for eaiTying out 
this proposal ()f the (ifovernment, it was felt that, in order to 
remove any suspicion that might, arise about a (Joveriimept 
Instructor, ho should dirc<*tcd to give assistance on large 
estates on his route, if the owners wished it. The (Governor, 
Sir Ileury Blake, laid it down as a prineifJt^ that ** the active 
co-oi)eration of the peo])le was absolutely ueeessai y.” 

Coinmunieatious wm e tlieu opemed witli some of tin* most 
iuflueutial men in tlie various parishes throughout the island, 
asking their o} union whetlnu' an instruetoi* would be useful in 
the districts near them. 

The following are saiti])les of th(‘ i*epiies leeeived (1)“1 
yesterday laid your let ter Ixd'ore the members of the Paroehial 
Board of this i)aT*is}i and they eaiue to tlie (‘oiudusioii tliat there 
really was no cultivation in the parish that the people did not 
understand. The membiMs furtliei- thought that the jjeople 
would decidedly object to their grounds being visited, as they 
believe that the intention of the (xovernment is to increase 



their taxes.” (2) “ After eonsiilting with other gentlemen in the 
parish with reference to subject of your letter, I do not 
know of any particular cultivation in this pai*ish that (‘ould be 
improved by tlc‘ ineans suggesUul. not b(H*ause the cultivation 
is carried on to the best advantage*, but because of the insur 
mountable difficulty of inducing the cultivators to think so, or 
to bestir themselves to imj^rove. Tlu*ie is a de(*ply -looted con- 
viction in the minds of tlie pi*asantry and others, that they 
know all that there is to be known with r(‘si)ect to the cidti- 
vation of the ai'ticles they ]ji*oduce. and 1 feel convinced that 
any attenpit to get a meeting tog(*t her foi* the purpose de- 
scribed in your lett(*r would bt* fufile. ' 

Tlie replies as a whoh* wei*e so ci ushing that nothing moi*e 
could then lie attenipt(‘d in that db*e(*tiou. However two years 
later, in Septenibe?*, 189*1, 1 received the following lettei* : - 

“ With reference to the cacao industry, I have to inform 
you that I ha ve* made iii(piii*y as to the willingness of the 
]>e<)ple for the aid ot‘ an Instructor and I have* biu'u assured by 
several of the W(‘ll-to-do small pi'oprietors that they will be 
glad to i‘e(*eive him and avail themselves of any instruction he 
may giv'o. i\Iy brother, Avho has inter(*sted himself in fostering 
the industry among tiu* sel tiers (lu* hinis(*lf Ix'ing a (‘ultivator), 
will make all t he n(HU‘ssiiry. arrangemi*nts for the Instructor, 
such as the [ilaces h(*r(* lu* should make experiments and 
lecture. 1 Jim assured that large numbcis of persons will 
attend these lectures. The success of tJie Instructcjr will, 1 need 
hardly say, depend on his ability to adapt his language to the 
intelligence of the pt'ople, and the pains he takes to exjdain 
thoroughly Avhat he beaches, add<‘d to these are a g(*nial <le- 
portmeiit towards the people, and an (‘iideavour to persuade 
them that Jiis object is to help them. This has been my (*xper- 
ienc(^ in dealing Avith the peo])l(‘, and if 1 have su(‘ceedetl in 
winning their (*onli<lence, it is in a great measiu’e to be 
attributed to the (*arryiug out of tin* forc^going suggestions. 
I may further adfl that the suc<*(*ss of the* movement in m^ 
way de})ends on the number of ])ersons w hoatb^ud the h‘etur(*s. 
The idea is a ucav one aJid new-fangled things of this nature* arc 
never, at lirst, i)opular. Again, our p(‘opl(* do not. all at one 
time, take up tlu* cultivation of any ja-oduct - they wait to sec 
a fcAV try, and if tlu'y succc(*d and it pays, everybody stai ts. It 
Avas so with the banana indust ry, and so Avith ca(*ao. While 
several settlers have* acres in cultivation, the many are oidy 
beginning noAv to plant. My fn*m belief is that, if tAAo or three 
of the ])rincipal grow ers in each dist rict adopt the suggestions of 
the Instructor, it w ill be (*nough they will t‘ducat(* the rest.” 

It was essential, if the s(*hewie w(‘re to be cai ried out suo 
cessfully, that the \x*ry best man tlmt could be obtained sho\d<l 
be sent. For, if he failed at the })res(‘nt oppoi*t unity, the w hole 
scheme AAmuld be finally discredited ; but if he should succeed 
in interesting the i)(*ople, and in causing an impro\"(um*nt in 
cultivation and in the pre])a ration of pi'odncts. the scheme 
would be Aipable of gi cat extension. 

Mr. CradAvick, one of the Supei intendents attachetl to tli 
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Botanical Department, liacl already ^hown his ability in this 
direction at the Industrial School, and in dealing with the 
apprentices from Lagos wlio were working at the Hope Garden. 
He was accordingly sent. Tiie suc(*ess of tlie first venture was 
encouraging and gradually brought in applications from other 
places. Some extra-(jts from the Instructor's Reports will show 
the method of procedure : 

“On Wednesday 1 visited the Brandon Hill District. 
About .*10 adults attended the demonstration, and as is usually 
the case, several of these evinced the keenest interest in 
the subj(H*ts dealt with, minutely observing the methods of 
pruning, curing etc., explained to them. 

“Coffee, caca-o, and canes are the chief products of the 
district. The two former are well adaptcnl to the district, 
usually growing well, but as the ])eo])h‘ themselves rc^alize now, 
they cl(j not bear anything like the crops they might from the 
want of proper pruning.” 

“ The subjects dealt with in the Stewart Toavii District 
Avere structure of plants and the uses of theii* several ]3arts ; 
the composition of soils, the uses of manures, particularly of 
stable and pigsty manure, and the value of vegetable matter 
in changing the physical character of the soil ; the curing of 
})roduce and the enhancement of its value by the (*uring being 
well done; pruning of coffee and orange trees, the necessity 
of freeing them from parasitic growths, the desirability of 
shading coffee at low C‘levations, how to bud sweet oranges 
on to sour trees and tin* advantages of doing so. 

•‘February 25th. Lectured in the Watt Town School-room 
to about 70 adults and about double that number of school 
children. The people here were keenly alive to the importance 
of the subject, and for an hour and a half after the lecture, 
kept up a string of sensible (piestions. 

“ February 2()th. At 7 o'clock in the morning nearly 20 
of the Watt Town people appeared at Cheri Magna to see the 
pruning of coffee, cacao, oranges and the budding of the latter ; 
three hours were sf^ent in the fields explaining the vai'ious 
o]»erations. 

“ At 12 o’clock a meeting with lecture took ])lace at Gibral- 
tar, about 20 adults assembling and about the same number 
of school children. A great number of questions were again 
asked, and after the lecture the whole of the adults repaired to 
the fields, and a long time was spent in demonstrating as at 
Clieri Magna.” 

* * * 

•• March 3rd. Visited Lower Buxton and lectured to a 
gathering of about 40 p*eople of whom two-thirds Avere land- 
owners : dealt with kola, cacao, Liberian coffee, nutmegs, oranges, 
and rubber plants; the use of and the necessity for shade trees ; 
the reasons for manuring, liming, digging ajid draining land; 
demonstrated on pruning of coffee and oranges, artd the bud- 
ding of the latter. This is a district Avhere last year a 
planter complained of a large patch of coffee not bearing, 
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ex(it3pt roiiiKl the outside, I pointed out to him that the 
trees wei*o too thi(*k jiiid a.dvisiMl him to r(‘mova‘ about half 
of them to a new fielrl, a nd ^as c* him prael ieal i list ructions 
how to carry this out. lie eomuuaiced tlu? iiaiioval and then 
l^ot fri^^liteued ; but as the t i’tvs wJiieh lu^ rianovt'd ai*(‘ now aJl 
growing niei‘ly, lie lias r(M‘ently I'lnnovcd a much larger (|uanti1y 
and tlio original jiateli has Ikhui mueh Ixmidited l.iy the accession 
ol air and light caused by the rianoval of th(‘ l-r(X‘s. 

‘‘ C'olTee in tliis disti-ict, tlK‘ ptaiph* complaiiuxb dies out 
quickly, most freipuMitly in jiatelu^s. The cause, as 1 pointtxl 
out last year, is usually a(*idity or souiau'ss of t lu^ soil ; tlu^ 
remedy, digging up. liming and manuring. I fully explained 
this last yeai‘, a,nd on(‘ small settler at onci‘ cari ied out my 
instruction on live or six trees : these tr(‘t‘s, s\hii*h last yi^ar 
were rapidly dying and wei'c^ lt\afl(*ss. are ri‘cov(‘ring and put- 
ting out n(‘W gi’owths, and th(‘ owner is now hurning lime for 
th(‘ pur]H>s(‘ of continuing the opm-atifin on other trees. The 
coffeci grow ers around, se(‘ing the gn^at efiicacy of t he applica- 
tion of lime, etc., are doiiig likew isc.” 

* 

* 

March 10th. Demonstrated at 11 o'clock, about a dozen 
people })eing pr(‘sent including the proiirietor, in the fields of 
Quebec, on the curing of coffee and cacao, the best kinds of 
car^ao to grow' and how' to plant lht‘ same, also on budding 
oranges. 

‘•Lectured in th(‘ Town Hall at Port Maria at 5 o'clock in the 
evening to about 70 irersons on the products ment iomal, demon- 
strating th(j process of budding and grafting by means of sonu^ 
bi’anches of oi*ange ti’ees. The audiimce lit‘i*e liad any nunrbei* 
of qiK^stions to ask, most of which wer’e jrurposeful and to the 
point.” 

* 

“At Jligligate I gave a denionsti*ation in a very fine fi(‘ld 
of young cacao about six aerx^s in extent. The cacao trees w'er*e 
of all ages u]) t(r two yi'ars, planUxl by sow ing two and three 
seeds in one spot, in oi‘(U*r that one tiee mighf- lu' sexanod in 
each place. Tiieri in the usual fashion th(‘ w hoh' \vere left to 
gr*ow. Most of tin* traces r*(‘(piircd to lx* pruned also to pieveirt 
them from becoming non-lrearang ca(*ao tre(‘s. I explained ^the 
reason foi* pruning, and slioAved how to piarne. 

“ At Belfield a fine young field of cacao was shown, wliieli 
was simply going to bush for Avaut of pr uning. It was grow'- 
ing on g(xxl land, Avas kept chain and Avas old emmglr to Irear ; 
and yet it Avas not bearing, sitiqrly fi*oiu the want of a knoAV- 
ledge of the proper* treatment? of tlie tr ee on the part of the 
owner. , 

“The district ti’av(*i-sed is full of young cacao fields of all 
ages and sizes ; bnt many of the peo}>Ie are becoming tir ed of 
the cultivation, as they say that the trees gi*oAA u}) all right, 
but bear flittle or nothing. It is of the greatest inqxrrtancc 
that the people should liave it dr ummed into them tliat it is 
not the fault of the trees, locality, or soil, but simply that they^ 
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allow the trees to grow pformandizers until they become forest 
trees \\ ith seai*(H*ly a [kmI on them/' 

TJiest^ few extr acts will afford a general indication of the 
styh* of instruction given. It varies in different districts 
according to soil, and plants cultivated. 

It is ini])ortant that the demonstrations be given periodi- 
cally at r egular intervals, in order that the instruction may be 
thoroughly drilled into the minds of the people; also that 
wliaU^ver may have been obscure in the directions already 
given may be made more clear* by rej)etitioii and discussion ; 
and tlia-t wlratevm* mistakes may have been made during the 
intc‘rval may be |)ointed out. 

I recommend, therefore, to send the Instructor once a year 
to th(‘ same district, if it is irossible, and always sup))osing 
tlrat the [reojrle desire it. Meantime fresh distriets may be 
operand np. 

\l has heen suggested that it would be arr im]novement on 
the* pT*es(‘nt ])lan if a series of lectures running through the 
fumlainental irrinciples of agricultural science were given in 
definite (viitr cs at stated tiirres. This might answer in couirtries 
inoiH* advanced in gcmer’al edueatiorr and knowledge of agricul- 
tuial pi*a(*tic(‘. In Jamaica, so far, our* aim is, fii'st of all, to 
l eaclr those p(‘oplc wlio desir*e help, and therr clearly to explain 
tlicir* individual dilliculties, and to show how to correct their 
inisiidvcs. The small pr*oprietor wants to know why his few 
cacao an* not bearing as well as the trees on the big 

(‘sta te* close by : why his tr*ees ai*e always eover*ed with moss, 
while* his neighbour’s are cle^ar ; Avhy semie ti*ees have died 
from tlie* I'oerts up. The Jnstrue'terr must go into the fields 
with the ])eM)ple^ lie must see their plants gr*owing, and 
point out what is vvremg, and how te) impr’ove. He must talk 
ovtM' willi the pee)ple their diflieul ties, do seiriie weirk on the 
sf)(>t e)ii th(‘ir e)wn plants or thedr own seiil, that they may 
wateli fie)m memth ter ineriith what differene*e the draining of 
the* land, or the pruning of the trees, makes in the crop. These 
(h'lnonstrations ar'(* supplemented by talks (or lectures, if the 
t-(‘rm be pi*(*ferred) to lai*ger audiences in school-rooms or 
chap(‘ls wh(‘rev(‘i' ther*e is a good centr*c. These general talks 
ai cMilso much a-jiprvciated ; they last, perhaps, for an hour, and 
1h(*n for another* hour* or* two the Instructor is engaged in 
answ(‘ring (pi(*stions put hy the audience. These (piestions are 
gtmcrally ver*y much to tin* point, and manifest a strong desire 
to h'arn and to im])r'ovt*. 

TIk^ cl(*r*gy ainl othei*s in The various districts assist by 
making airangeirumts for the visits of the Instructor, and 
tin* suc(*css that has attended our efforts has been largely 
due to their gr*eat lielp and keen interest in the welfare of 
the p(*oph‘. 

My experu*nce of the peasant class in Jamaica is that, 
whenever they have bBcn trained fr^orii childhood upwards ou 
pr-optu t i(*s ,whet*e ear e fid and thorough work has been insisted 
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upon by the resident owner or manager, they have not only 
learnt to a})pi*eeiate tlie value of siieli work, but they have 
followed out the good example on their own holdings : nnd, in 
fact, very often these small holdings bear juarks of greater 
care and give better results than large properties, because they 
constantly receive attention from tlie eye of the owner to a 
greater extent tiian is possible over a large area. 

I always, therefore, had faith in the ultimate success 
with the people of a plan of Field Inst ruction, if once a be- 
ginning were made in the right way. 

The elements of um^ertaiiity in obtaining favourable re- 
sults depend, as we have seen, in a great m(‘asure on the amount 
of help froiU the lo(*al organizers, and on the attitude of the 
people themselves towards the seheme. But a. much mort> 
important tdement of sueeess is the ehoiee of the instructors. A 
good instructor is born, not made. He must iiave great sym})a- 
thy with the people, he must be eaj)ablo of entering into their 
diltieulties, of recognizing wlierc those diflicidlies lie, evcm, ])er- 
haps, of expressing them. He must be patient \\ ith erroi*. 
modest in the possession of more advanecnl knowledge, llc^ 
must be thoroughly accpiaiuted with and be an ade})t at^ tin' 
practice of the ])artieular brancli in which lie is giving in- 
struction. He should be (*apal)le of so giving Jiis (‘X})lana- 
tion, and stating the correct methods. Unit Un\v will dawn 
on the minds of his audience as axiomatic truths, only I’cipiir- 
ing expression to be aiteepted. 

I consider myself (‘xtrcmely fortunab^ in being able to 
utilize for this work such an admirable Instructoi* as xMi'. 
Cradvvick, wdio has sliowui in this special branch, as in others, 
the greatest zeal and energy. 

T wall close by ‘-aying Unit after h yeai's* exp(‘rien(‘(\ I am 
more than satisfied Avith Uie ri'snlts ohtaiin'd : and 1 am con- 
vinced that, if our limited mea-ns of affording h(‘lp in this w ay 
could only be extended, w(‘ could accomplish tmi times th<^ 
amount of good that is now being done. 


DISCTJ'SSION. 

t 

The PRKsroKNT : You will agiee with me Unit these 
papers show the practical side of the (luestion of Agricultural 
instruction started in Jamaica and carriiul on for some time 
with fail** success. It is on smnewdiat similar lines tliat J pro- 
pose to establish the Agrieiiltural Schools at St. Vin(*ent, 
Dominica and St. Kitts. These are to b(» attached to the* 
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Botniiical St<‘ition> nnder tlio charge of the Curators Avith 
siiit-alile men muha- iIk iu to (*oiitrol the boys anti tc\Meh them 
on lli(‘ sam(‘ lin(‘s as in Jamaica. The wliole of tJu^ cost of 
niainlaining tlu‘S(‘ schools will Ijc paid from lm})erial funds. 

Mr. II. bow i:lu : J'\)r tlie j)ast live oi* six yeais 1 have, 

apart from being engagt'd as Curator, acted as a irvi veiling 
instiuetor at St. X’ineent, a, ml tht^ peo[)le liave nnu*h appitM-iat- 
eil fiiy pr(‘S(‘ne(‘ and woik. Collee, cacax) and nutmegs are 
beci’ining (‘^tablisluMl in tJie Island, and the crops ai’e largtdy 
inei'ea>ing, tlu‘ ])(‘(>j)le In'ing, in s]>ite of the hurricam^ much 
moie }u)j)(‘fnl than formerly in coiisetpieucti of the lU’ospect 
of imj)ro\ed steamer (‘ommunication. 


Tilt' l*U i\s!I)|*:nt tlianked tin* Ib'prestmtat i v(‘s from HrilisJi 
(bnana for tindr attmidance. Jdiey were unable to i*emain foi* 
tlu^ af(t‘rnoon t)roeeedings as their steamer was to leave eaidy. 
iMr. Pol))ury suitably rejJied, and the Conference adjonrntal 
at 1 o’clock. 


The tVmfenmce resumed at 2 o’clock. 

The IhtKsiDKXT : TIk', tirst ])a})er for this afternoon will be 
by Dr. \i(dio]ls. lb; is well-knoAvn as the author of ‘‘ Tropical 
Agriculture*.” J^his t(‘\(d)ook obtaine-d ?he premium oUertHl by 
the ( to\ ci ument of Jamaica and has since been j)ublished l)y 
Mt‘ssrs. Macmillan 6c Co. J)r. Xicholls is himself a. planter and 
has dojie valuable* Avork in Dominica and other islands in the 
West Indies. 


SUGGESTIONS FOR AGRICULTURAL DEVELOP 
MENT IN THE LEEWARD ISLANDS. 

IW H. A. Ai.fohd Xkholljs, c. m. g., m. j)., f. n. s., g. m. z. s. 


Hefore ])roc‘eeding to the subject of my ])a])ei% I Avould take 
this opportunity of expiessing on behalf of many able and far- 
seeing re.'^id(*nts in the Let*\\ard Islands the satisfaction that is 
fedt at tli(‘ appointment of Dr. Morris to direct the Imperial 
Dc‘partment of Agi'icidturc* for tlie V\h*st fndies. Dr. Morris is 
ai'know lc*dgc‘d throughout the world to be /ucaVc priacepH in 
scientilie and (‘comanic botan^ as applied to tropicvil agrieul- 
tu]*e ; and, Jiioreover. his special exi)erie)]ce is as AAude as his 
special kiu)wledge. so that the selection of so distinguished an 
authoi ity to act as the Imperial Commissioner of Agriculture 
is conclusive* e\ idence that the Home GoA’ernnient intend to do 
A\ liat lies within their power to bring prosperity to tjiese fruit- 
ful but unfortunate Colonies. 

The calling together of this Conference shoAvs that Dr. 



115 


Morris is desirons of carrying: on liis important Avork, not- alone 
and irrespective of local kn(n\l(‘d^(‘ and (experience, but. vvitli 
the aid of those iu(‘n who may jnstly he (*onsid(‘red as autiior- 
ities on (piestions relating to VVc^st Indian a^cricnlture and 
education. Tlie movem(‘nt is Avisc^ in it.s conception, and it; 
must be folloAN ed by most beneficial r(‘sults. It AviJI also weld 
tojifethcr into one (earnest working body tliie Imperial Depart- 
nu^nt of Aj?ri(adture and th(‘ l(eading a^ri(*ultiu‘al and (educa- 
tional authorities of tlie West ]n(li('s. I ma\", jH'rhaps, l)e ])ei'- 
mitted to suj^gest that arrangiaiK^iif b(‘ ma(l(^ at- fntur(^ (^ai- 
fercnces for the repres(‘ntation of planba s by suitabh* d(d('gat-(\s, 
Avho would, I am sure, take a wortliy and ns(*ful pai’t in tlu* 
deliberations. 

Dr. Morris aske<l nic to j)repare a short- sugg(*st i v(." ])aiHn' 
on the Leewaid Islands, and so 1 propos(^ to confiiu* mysdf to a 
few remarks on what has struck im* as inattcrs tliat a-r(‘ wortliy 
of (ionsideration in any scheiiK' for th(‘ imi)i‘ov(‘meiit of the 
islands T represent here. 


DOMLVU'A. 

Domini(*a, the island of Avhich 1 ha,V(‘ lu'cessarily most 
knoAvledge, is the least de\ (dopt-d : and, if Jamaica and Trinidad 
be (^xclud(‘d, it is the largest of the British ]>osh(‘ssions in the 
Antilles. Owing to circumstanct^s that Avouid take too much 
time to detail herc'^, it A\^as one of the first of the West Indian 
islands to feel acutely the evil days that fell on tlu‘ sugaj* 
industry. 

But it has ahvays a.pp('a,r(.Ml to me that then^ Avinc soim*; 
eompensatiiig advantages to Dominica in the collajise of tlie 
sugar industry, in as much as the people Averc^ Forced to direct 
earnest attention to other cultivations for aa Inch the island is 
so AV'ell adapted. In exprc^ssing this o])iaion y(‘ars ago, 1 brought 
down on myself much opprolirium, but now many ixTsons are 
ready at once to agree in such a vicAv Avheii it is (^‘iiuiudatcd. 

There is much laud in the island eminently suited for 
cane cultivation, Imt Avith one exception all tlu^ tine sugar 
estates that oiuic existed ar(‘ now abandoned oi‘ cultiAated Avitli 
other products. This roA'olulion iii the industrial occupatiojis 
of the iieople meant Jiiiwh suflVning and (list ress amongst tiie 
inhabitants, and it is greatly to tliinr (avdit- that tlu‘y liavc by 
noAV replaced the sugar culti\^ation as it (‘xisted in ISS;j by other 
cultural industries. Last yi-ar th(‘ sugar i)ro(lncts expoited 
from the island Avere* less in value than tin* year’s pro(lu<*tJon 
of essential oils, so that Dominica could get on very Avell if Die 
sugar caiie disappeai-ed entirely from the island ; but JiiiuJi Jias 
yet tet be (lone before the coloivy can be said to be prosperous, 
and outside help is greatly needed.. 

Practically the coast districts art* now alone cultivated and 
the best and ritJiest lands are still (Hiv(*r(*d Avith tlu* prinuwal 
forest or have reverted to bush by rciasoii of Hk* collapse of tlie 
sugar in(i\istry. The Home Government pro])oses to open these 
interior tracts by roatfs, and should this be satisfactorily accom- 
plished, an impetus will, no doubt, be given to the agricultuni 
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(ievelopnient of the islaiirl, for a miniber of Englishmen have 
rec*(‘iitiy in tlie C’oloiiy, and inquiries for laud are con- 

tinually heinji' made. At the fire.sent time, however, what is 
most wanted isajnoper eoastal steam service for the Wind- 
Avard or l^astmn side of the island, Avhere there are many set- 
tlcT's Avlio can he reached only by long journeys over the steep 
bridh‘-paths w Inch ci*oss the central cln\in of mountains. 

This difli(Mdty of (*ommuni(*ation stands in the Avay of the 
cultivation of thi^ land and depreciates the A^alue of the pro- 
ducts raised Ijy i*eason of the greatly increased cost of transit 
to th(* port of shipment. The residents have recently ad- 
dress(Ml a memorial to the Secretary of State on this matter, 
and piohably a favourable ex})ression of opinion by this Con- 
fei*enei‘ Avonld grcvitly assist in ])roviding Dominica Avith a 
st(‘am coastal sers iet^ so necessary for its future Avelfare. 

Owing t-o its mountainous nature, the island possesses a 
variety of soils ami climates which renders it possible for a 
niult.i})lieity of (*ultui*al industries to be established. There 
ar(‘ really three /on(‘s : h^’irstly, t he coast zone, or tlie lowlands, 
suitaldc' foi‘ sugar cultivation, limes, cacao, Liberian coffee, 
co(*oa-uuts, tibi (‘ and starehd.H‘aring jdants and CVara rubber, etc. 
Secondly, the middl(‘ zom‘, (extending f?*om an elevation of 
LOOOft. tr> 2,()t'()ft. above the sea-level, and suitable for the 
(‘ultivation of orang(‘s and othtu* fruits, cardamoms, vanilla, 
nut-megs, cloV(‘s, <‘innamon, kola-nuts, cacao, Para laibber, etc. 
And, Ihirilly. th<‘ higlna* zone alK)A e an elevation of 2,000 ft., 
suitable for (‘ofTcn* and early temperate vegetables, as well as 
some of tlu‘ temperab' fruits, wdiich might be shipped profitably 
to t lu‘ I'cmtres of population in Xorth America. 

Tin* liigher lands ai*(‘ not now cultivated, with the excei)tion 
of one isolated sjxa w here a C-eylon ])lanter Avithin the last year 
has st art(‘d a eolbe plantation. What api)ears to mo to be 
iHHxled to assist- in th<‘ pi*oiitable opening up of these lands for 
cultivation ist lu' (^stablishimmt of a hill botanic garden wherein 
may bi' seen plot s of land properly plaiit(*d w ith those t‘Cononuc 
plants found suitable to the soil and climate. This Avould a 
m(3st valuable object lesson to the people, and it w^ould be of 
immense* sta viee to new' settlers, who, it is hoped, Avill be 
attracted to t he island in greater numbers. 

In Dominica tluue is a very numerous body of peasant 
})i'oprietoi s, and llu^ gr(*ater portion of the large eacao shipments 
eo)iies from tlndi* holdings. But, unhappily, they are greatly 
Avail ting in knoAvledge of the projiei* tirinciples of agriculture, 
and of the best w ay to prepare their produce. 

The r(‘sult is that their lands do not give anything like the 
retuiii they ought. The proposed agi'icultural training in the 
s(;li()ols, and tin* ap])()int nient of travelling agricultural instruc- 
tors w ill in tiim* tend to remove this evil. The older men, I 
feai*, ai e in a liopch^ss east*, but the younger generation ctin be 
got at- and t-angbt to make the most advantage of their holding.s. 
But thert? is anolluu* great draAvbaek to the pi'ospe^ity of the 
peasant propn(‘toi's in Dominica and elsewhere and that is tlie 
established system of iiaremts leaving their lands to their children 
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as tenants in (joniinon, and this syst(‘ni ^J:()cs on until a few a(*ro 
of land are owned often by a larp* nnniber of (U'^ei^ndaiits of 
the original propi-ietors. What one plants the otlna- n‘ap>, 
and thus eonstanl dis])utes and set'ious (piaiael^ r(‘sult : whieli 
often lead the disputants to tin* inagist rat(‘s' eourt'-^ and to 

prison. This vovy staious (^vil helps to pievent tln^ cultiva- 
tion of tlu* land and k(‘(*ps tin' peasant ))ropi iet oi s in a statt^ of 
poverty. A juagistrate avIio has an (‘xt(‘nsivi‘ district on tin' 
Windward side of tlu‘ island, reccaitly spok(‘ to ine in vtay 
strong terms concerning th(‘ wide extent of tliis evil, and hc' 
stated that much of his time was taken ui> in adjudicating on 
disputes and assaults arising from this common owui'iship of 
the land. J take it that any matt(a* conctM iiing t in* agricult ural 
l)rosi)erity of thes(‘ islands is a, tit subject for discussion, and, 
therefore, J bring forward this evil foi* tlu‘ ('onsideration (d‘ 
tlie Conference in orde: , if possible, that subscMpient action may 
be taken for its abolition or mitigation. 


ANTIGUA. 

Antigua always has been and is now cmtirely dependent 
on sugar for its prosi)erity. There are no mining or manufac- 
turing industrit‘s in the (‘(uintry : and, so far, various attempts 
to establish se(*ondary cultivations liMve i)roved unsuccessful. 
The failure of these attempts are due, I ludieve, to tlu‘ physical 
peculiarities of the island, as well as to its (rlimati‘. The soil 
is rich, but the trade winds sweep oaau* the land and ]K'riodic 
droughts or dry seasons occur. Most of the tropical cultiva- 
tions rc'fpiii'o abundant rain and sheltered situations for their 
successful ])rose(Mition. Thos<‘ comlitions ar(‘ abs(*nt in Ant igua, 
and the comparative failure of the first Jiotanic Stat ion was 
due to its dry and wind-swept site. 

(3wing to the long continued de])ression of tlu* sugar trade 
in these (‘olonies, Antigua is in a deplorabh' condition. Much 
line land that was formerly the scene of succc'ssful industry is 
now abandoned, and the sugar planters who are still holding 
out are, in many instanc(‘S, in severe difliculties. Tlu* labouring 
population is necessarily in distress, ami sad tales of povt‘rty 
amongst all classes are heard in (wery dii i‘etion. Tlu* outlook 
in these cireiunst-aneos is gloomy in the (*xti t*me : for unless 
there be a turn in the tide. wid(*-s])n*a(l ruin A\ith all irs 
concomitant ditfieult/ies may he looked foi* at no distant 
time. It is believed hy many of the hauling nu*!! tliat any 
assistance other than tlu* bringing about of the i'i‘\ ival of the 
sugar iudiistry, will only -tave <df for a time tlu* <*vll 
day of general disastei*. ft is foreign to the purpose of this 
pa])er to dis(*uss the (piestion as to what nu'asnres aic 
necessary to bring i)ros])i*rity to the sugar j)lant(*i's, but 1 
may mention that then^ is a* consensus of opinion that the 
only way to effect this desirabX* end is the aliolition of 
foreign bounties or their ncntrali/.ation in tlu* iiome markets 
by the imposition of countervailing duties. 

Any methods, however, that are euh'ulattHl to inei easc tlu 
output ot* sugar from given areas and to deeretme t he (ost of 
production, should be (tarried out wdiere posj-ible with no iin- 
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necessary delay. Speaking generally, what strikes one on 
visiting Uk' sugar (\stales in the Leeward Islands is the fact 
iliat eacli i)roperty, sjnaJl in itself, has to support its own iiide- 
I>endent sugar fac'tory. 

I have remarked that Antigua is subject to droughts, and it 
is an iiu])ortaut <piestion whether the influence of these spells 
of excessiv(‘Iy dry \Neatlier cannot be mitigated. T believe they 
can, to a certain extent, by a laoper system of afforestation. 
The lowlands, as now, should be kept in future for cultivation, 
but tlie sumjnits and a portion of tlic declivities of all the 
numerous hills should be covered Avith trees. It is still, 1 be- 
lieve, a, moot point wliether or not forests attract rainfall ; 
but it is an establisJied fact tbat they increase the humidity of 
the climate and 1 ‘etain moisture in the soil. In my visits to 
Antigua, 1 liave been much struck by the bare appearance of 
tlje hills, and it has always o(‘curred to me that it would great- 
ly benefit the island in several ways if steps Avere taken to 
cover the high lands again Avith the tree groAA th of which they 
have been deJiuded. 

Although sngai* must of nec(\ssity be the great staple pro- 
duct of Antigua, a nui]d)er of small industries might be estab- 
lished to the gr(iat advantage of the peo})le and the country. 
What plants can !)(* (*ultivated in the island is doubtless one of 
the important inattcns that Avill engage the attention of the 
ohhvrs oF tlu‘ Bofanic Station Avhen it is reorganized and 
propei ly (‘(piip]>ed. But I j)iay mention that Ceara rubber, 
Maniluit (Uaziorii. would grow in the soil and climate of 
Antigua, and it might well be one of the trees planted on the 
hills if it b(' de(*i(l(‘d to alTor(\st them. 

TjogW(»od, too. thriAcs in the island. J understand it was 
intro<iuced many years ago by Dr. W. H. Rd wards, and it has 
JioAv iiriiily (‘stablislu'd itself in portions of the dry Avaste lands. 
A few years ago it was <liscov(aed in the island that it might 
bi* exjxn ted. and at onct^ a. ti*adt‘ sprang u]) which gave useful 
and opportum* (‘mj)l<o immt to many half-stai ving labourers. 
This pro<luc( in process of tim<‘ might be mad(‘ an important 
and jn'olitabh^ oik*. TIu* trin* sows itself widely, and with a 
lit tle intellig(*nt car(* and <*xp(*nditure a tiact of land covered 
with logAvood trees may be mad(‘ to give a certain annual 
reveniK^ and proA i<h* employment for many labourers. 

ST. KITTS AND NEVIS. 

The obsei vations I hava^ ma-dc^ regarding the sugar industry 
in Ant igua ajiply with equal fonn^ to St. Kitts and Nevis. 

In St. Kitts sugar is i)ra.ctically the* only industry, and as 
the labouring population is mainly dependent on impoi'ted food 
)>rodu(*ts, the disla*(*ss amongst the ])oople has arrived at an 
acuU* stage. There is a central mass of mountains in the 
island, but t he mountain lands are divided amongst the estates 
and tlK*y are. therefore, not available for settlement by the 
l)eople. These* high lands an* not very extensiA^e; but they are 
ca])abh* of supporting a considerable inunber of jieasafit proprie- 
tors who could rais(i food jiroduets and engage in other small 
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industries that would in the end, I believe, greatly benefit the 
eoiintry, the mass of tlie people, and ('veii tin' planters Hkmu- 
selves. In the ])i‘(‘seiit condition of th(‘ island, tb(‘ mountain 
lands are not of much use t.o lh<‘ (‘stale ow inu's. who would 
doid)tless be ready to s(‘ll the.jii to th(‘ (iovcuanuent if it W(‘r(‘ 
decided to take steps to (‘stablish a peasant pro])ri<‘tary in t]u‘ 
island. 

In N(‘vis, al I hongli povcu ty is almost univtu sal ow ing to 
the (liilicultii's into which the sugar industry has beim plnng(‘d, 
many of the ])eoplt‘ are better «)1T than tluu!* n(‘ighbours of St. 
Kitts, in as much as food products ar(‘ rais(‘d in the islands, for 
there ai*e numbers orp{‘a>.ant ])r(»prietors sonu* of w hom are in 
fairly comfoi'lable eircai instance's. ^Vh(‘n I wamt through t.h(‘ 
Gingerlancl district, I was much struck w ith tin* int(‘lligt‘nc(‘ of 
and the ])rogr(‘ss that had b(‘(‘n made' b>\ the' ce>t tage'i s. Xe'vis, 
indeeei, is tlie' market garde'u e>f St. Kitts, ami, if agricultural 
instructors went amemgst the jH*e)pl(‘. miiedi la.^ti ng good would 
eioubtl(‘ss be' efi'e'cte'el. The highlamls eif .\(*vis are imt e'xte'U- 
sivi', but th(^ soil is gooel : and, to a limite'ei e'Xte'ul. '^ome* ot t-lu* 
mine)!' industries might be e'stablisluMi e>n the in. 


AXiiiinnA. 

The* Hat islaml e)f Anguilla is a ele'jxmde'iie'y of tin' ])r(‘si- 
d(uicy e)t St. Kills X('vis altheiugh it is (iO mih's IVenn Si. Kitts. 
Its ai‘(‘a is Ho sepiare' mih's, that is ratiu'r men-e' (ban a IlftJi ot* 
tin' exte'ut e)f* Harbados. The' ])opula.t ieni is be'twe'e'U t iiree anel 
four thousand. A veny small preiporliem e)f the' inhabitants are 
engage'el in weirking the' salt, pond, ami the' le'st e)l‘ the' pe‘e»])h^ 
have a hard struggle' fe)r e'xislenci': Ten’ only grounel 
pi‘e)visie)ns are' e*idt i vateel, ami the^ islanel is subje'ct to 
se'vere' elre)Ughts. The* soil is ge>e>d but elr\. tor Ihe're' are 
pni('tie*ally ne> trees te) retain the me>istui*(‘ in the' gre>unel by 
]ninimi//ing pe'i'e'edation ami evape)i'atie)n. ()ne'e>rthe‘ pe'e-uliar- 
itie's that struck me* e)n jn>' visits te) Ihe* islanel was the* absene*e‘ 
oT Irt'es and the*, shifts the* }K'e>ple‘ are* put lo in e‘ie'e*ling theii 
wre'te'he^ei huts tor t In* w ant e)!' e-he*ap timbe'r. Mm-h ge ne'ral 
good woulel b(‘ e'lTe'cte'd if an e)rgani/.e‘d sysle'in e>r tre'e* planting 
were aelopte'd, and (V^ara rubbe'r ami othe'r ti’e*e*s e)!' e‘com)mic 
value* might be in ])art utali/.e'el fen* the* purpose*. The're is alse) 
gioal iiee'd re)rt}ie ('stablishme'ii t e)f se)me cidt i \'atie)n tlial w'oulel 
proviele a staf)le* expe)rt. It lias be'e'ii ele'me)nsl late'el that the) 
libi‘(' plants thrive in tin* seeil ami climate*, but t he* (ie>ve'rnm(*.nt 
Sisal hemp plantation was una(*(‘e)unla bly aban(le)n('«l as soon as 
tlie plants we're* re*ady for ivaping ope'ial ie)jis. In the* ye'ar 
1891 , 1 sugge'ste^el t^) the Le'e'w ai'd IslandsGovei'nnu'ul t hat se‘Ve*ral 
fainilie's of pe'asanis fremi Gayriacou having a know h'dge* of 
cott-on cultivation should be se'tth'el in Anguilla, and the* (h)V- 
ernoi' of the W^imlward Islamls ])re)mise'd me* to elo what he* 
could to e'arry e)ut the* ])lan. But the (ie)ve‘]*ne)r of iJit* lje*e*wai*d 
Islands, Sir William llayne's Smith, was the'u busily e'ligage'el 
ill larger scheme's ami my sugge*stions, althe>ugh appi'ove'el e)f, 
e*ame to iidthing. Ik'ihajis undei* the' lu'w Jm])erial l)e*partment 
of Agriculture something may yet be done to hedp the im])ov- 
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(M'ished population of Anguilla by ijroviding them with indus- 
trial ofcupations. 


MONTSKRRAT. 

Ill Montsorrat the sugar industry is the main one of the 
island. It ])rovides, in value, over (50 per eent. of the total ex- 
ports of the colony, and, therefore, the accounts given of the 
condition of Antigua- and St. Kitts-Nevis a])ply in a great 
uK^asun^ to this island. In fact, it has been said by competent 
authorities that the sugar industry is in imminent danger of 
('xtinction. Happily for the country, however, the Montserrat 
Coinjiany, established by the Sturges of Birmingham, has sue- 
(*essfully introduced lime, coftoe, cacao and several other 
smalhn* cuHivations that liave saved the island from ruin, for 
the ( V)inpany’s i‘xample has been followed by other landowners. 
It is an interesting and instructive fact that the cacao and 
coJfee s]ii])))ed from iMoiitserrat by the Company obtain a very 
higli jirice in the homo markets. Care was of course taken 
that none but tlie better kinds of seed were sown, and this has 
resulted in the reaping of an excellent product. 

Thei'c are in Montserrat many peasant proprietors who 
might successfully^ raise cacao or otlmr products. But most of 
them are engaged in cane cultivation, and the sugar crisis has 
thrown them into such poverty that they’ are unable to estab- 
lish other industries. In regard to this matter, Mr. Edward 
Baynes, the Commissioner, in an able memorandum presented 
to tlie Boy’al Commissioners, made the following suggestive 
statements : — 

“ The substitution of other industries for sugar would, if 
*• the necessary' capital wei‘e forthcoming, be more feasible in 
*• this than in many of the other islands, and the extension of 
“ existing industries and establishniewt of others w’ould even- 
‘‘ tually' produce a condition of prosperity. Lime cultivation 
can be largel.y extended, and cacao would grow on many of 
•Mhe estates now cultivated in cane. Liberian coffee would 
‘‘ also [irobably be successful on some of these estates, and 
“ the cultivation of Arabian (‘offee (‘.an be extended in the 
“ mountain lands. But all these industries require time for 
their development, and the i)roprietors, already^ impoverished 
“ by" the fall in sugar, are not in a position to i)rocure capital 
‘‘ on which no l etni'ii (*a!i be exx^ected for several years. If, 
“ tlK‘r(d*or(‘, nothing can be done for sugar, efforts should be 
made in the directicni of enabling the proprietors to procure 
capital for developing the new industries, and tiding over 
•‘the inteiva I before they^ can be brought to profitable ac- 
“ count.'’ 

In my own memorandum on Dominica published in the 
repoi t of tlie Boyal Cbmnnssioners, the important question of 
the impossibility of land(jwners obtaining capittil to assist them 
in working lands was alluded to in the following words ; — 
“Although considerable jirogress has betni made in replacing 
“ tlie cultivation of the sugar caiie by other industries, very 
“ much more Avould have been accomplished but for the lack of 
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** capital in the island and the impossibility of obtaininji: it. else- 
where. Had there been a credit fonder, or land bank, to 
“advance money on fairly easy terms to tlie propiietoivs, Dorni- 
“nica might by now hav^e been prosperous ; for many of tlu^ 
“waste lauds around the coasts would doubth'ss luive becMi 
“covered with paying cultivation, and tlu^ ri(*h lands of tlu' 
“interior, which are at jH’esent unavailabh^ on ac<*oun( of Iheii 
“inaccessibility, might liave btvn o})(Mied up for sett l(‘m(‘nt. In 
“ .some instaiKvs money could be obtaiiual from Tjondon mei*- 
“ chants as advaii(*(‘s agaiiist cro])s, but in linu‘, (*acao, colb^* ;;nd 
“ otlier cultivations, no (*rops can be ('X])('ct(‘d unl il s(‘\'(‘ral 
“years have elapsed from the time of jdanting. Tht‘ only bank 
“ill the island does iiol lend mon(\y on mortgag(‘, and th(‘ local 
“ merchants are unable or unwilling to do so.” .... 

“Should means be adopted for obtaining (*apital at rc'a>on> 
“ able interest to help tlie plantei-s in extending th(^ j)jvs(‘jit 
“industries of the island, and in establishing otlnu's, tlnu'e 
“would be, 1 believe, no hesitation on th(‘ })art of tht‘ Lt‘gisla- 
“ture ill adopting the necessary measure to guai*ant(‘e the 
“ money advanced.” 

Ill the presmit ecoiiomii* condition of these* colonies, tin* 
question of capital is really one of siqiieme importance and it 
ivsono, I think, that should engage the attention of tin* hiipeidid 
Government. In all the islands then' are large* t.ra<‘t> ot' land, 
suitable for various cultivations, and the landowners are not. 
only willing, but they are anxious to prosecute any agricultural 
industry that gives a fair promise of proiit, but this they 
cannot do as they ai-e without, capital and without pr(‘s(‘nt 
means of obtaining any. The Iniiierial (h)vej*nnient firopost' to 
provide capital under (tertain conditions for projirietors in those 
islands devastated by the recent hurricane. The plantei s of 
the other islands, however, are suffering from what may lie 
described as a commercial hurricane which has svvejit away 
their fortunes and left them and those dependent, on them 
practically helpless in their distress. These i)eoj)le deserve* 
hely as much as they need it : for their reverses are not thu) 
to their own mismanagement or thriftlessness, but to the 
operation of fiscal causes beyond their control, by whi(*h, 
moreover, the peopki of Gi’eat Ibatain have largely ]>rofited. 

VIIUJIN TSI.ANDS. 

The presidency of the Virgin Islands consists of an archi- 
pelago, the total area of which is about 58 s<|uare mile.-^ sup- 
porting a population of about 5.000. The tAVo largest islands 
are Tortola and V^irgin Gorda— the latter possessing some 
mineral Avealth, a coi)per mine having been Avorked in it some 
years ago. The people are noA'* engaged in fishing, raising 
cattle, and in the culti\ ation of groined provisions for tiie 8t. 
Thomas market. The soil of Tortola is fruitful, and soine of 
the minor (*ulti\"ations might be prosecuted to the axh antagt* 
of the people and the presidency. But it Avould be hopeh*ss to 
expect this until the people are instructed in the principles of 
agriculture,* for there is no cultivated estate in the group of 
islands to serve as an object lesson to the inhabitants. And 
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this bri UK'S Hie to llu‘ (|iiestioii of agricultural instruction, on 
wliich I would make a few brief obscii vations. 

It has been sihmi that in the C-olony of tlie Leeward Islands 
tliere art* no nianuraetures and no existing mining imlustries, 
and tliat the islands are entirely dependent on agriculture for 
tlieir rorlun(‘s. And yet, sti*ange to say, agriculture is the 
om‘ subje(*t that has hilluuU) been entirely neglected in all 

(‘ducational estabUsliments of the Colony. A similar tale 
can be told as i t'gards the other Colonies in the Antilles. In 
these days of ki^en eompetiton in all the industries of the 
Avoi’ld, those who ai*e not properly e(|uipped for thi‘ battle of 
industri(‘s cannot hojie to pi‘(W%ail, any more than could an 
army of inpx'rfeetly trained soldi(‘rs lx; expected to be victo- 
rious in war. Thc^ (^stablishnumt. therefore, of the Imperial 
Department of Agri(*ultui*(‘ for the AVest Indies is an important 
e[)oeh in the history of the (Colonies, for it marks. I hop(^ and 
believe, the dawn of a new and happy era in lands that ought 
to be the homes of a (contented and ])ros[)erous p(‘ople. 


DI8(n\S810X. 

Mr. KnAN(’is Watts : J was not a warc^ that Dr. Nieholls 
nould ti*avei‘se the (‘onditions (»xisting in th(‘ Leeward Islands 
and that 1 would be called u])on to offer some comment., Tt is 
true that 1 am aecjuaintefl with some of th(‘ e(*ojiomie condi- 
tions 2 )revailing in tl)a t part of the West Indies. One of th(‘ 
things which struck me in listtming to Dr. Xieholls is th(‘ 
change in the (*ondil,ions there sine(‘ my i*emoval to *lainaiea. 
One has to study cai*efully the individual character of each 
island or gronj) of islands before he can make recommendations 
for the ('(mditions he may find there. 1 havi^ found myself 
trans])orte(l from the Txanvard Islands, which I knew fairly 
Avell, to oilier condit ions at Jamaica, where, if 1 wen^ to offer 
suggestions based i^urely on my experience of the Leeward 
Islands, they might lead to (*onfusion and loss. It is, therelkire, 
important to have such a jiapei* as Dr. Nieholls's carefully re- 
viewing the conditions of this group of islands. Dr. Nieholls 
most carefully separated the conditions of Dtaninica, where 
he resides, fiom th(‘ conditions of Antigua. Dominica 
has niadt‘ a gr(‘at change fi-om sugar to other industries. 
In that resiiect Dominica is the Jamaica of the Lesser 
xiiitilles. Its conditions are much more like those of Jamaica 
than those of any otlier island I have seen. The conditions of 
Antigua and Montserrat are distinct from those of Dominica, 
and must be distinctly studied. Dr. Nieholls has referred to 
the well-known absence of forests in Antigua. This is due to 
the pernicious habit of setting fire to grass tracts in ordei* to 
produce fresh grass for tlieir (*attle. There are laws in exis- 
ten(*e capable, f am told, of dealing with this dangerous and 
pernicious habit ; but they have not in a single instance been 
put into effect. All efforts to cultivate trees as forests on the 
small hills are rendered futile by the reckless pi'actice of light- 
ing fires which can be seen day after day sweeping over 
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the land and keeinng the ecmntiy dry and nnarahle. 
Mr. Hooper was able to find out tliat in thost‘ distri(*ts 
wliere these ^I’ass lires wiu*o nidviiown. not only did trt‘('s 
thriv^e, but under them eould be >eeu a dense K*‘^>'vth oF 
seedlings ready to take tlu^ l)laee ot the parent trei^s. Tliis 
disastrous custom of setting lir(‘s must, bt^ st()))])ed, btM*ans(‘ 
one of the things that will assist in tbi‘ ]»ros))('ri ty ot* tht? 
Colony is to cover the hills with tr<‘es. It is diflicult to imagine 
how the sugar industry- i.^^ tin* musc'ovado pro(‘(‘ss-- n ill Ii\'(‘ 
through and assist/ in i*aising Montseriat. Hut sngai* is only 
oii(‘ of the industii(\s t-liat must b(‘ taken up. Tin* cultivation 
of cotton in Anguilla has IxHm cai rictl on till ivcc'iitly : but to 
work this on a larg(‘ scale tinu'e, you niust/ bt* abh* to command 
labour. I am sinprisc'd that, in all tin* discussions during 
many years on W(*st Indian ])roduct‘, so lilth* has b(*(*n said 
about oil crops. Dr. Nicholls nnmt ioinMl tin* good (|ualit\^ of 
Montserrat cacao and the higJi prices oljlained tor it. TJial/ 
was due to the (‘inu'gies ot the ])(‘opi(‘ connt‘ct(*d Avith tln^ 
Montserrat Company who carrietl inl/o tin* island tin* kno\\l(*dge 
of growing, and prt*])aring the article for th(* mark(*t. It 
should also be noticed that the Cui'ator ot tin* Botanic Station 
at Montserrat rt*commende‘d tin* vari(*ti(*s ot cacao that should 
be grown. IVrliaps no part of the \AVst Indies will deiivc 
more benefit troni tlie schenn* ot t he Imperial Department ot 
Agriculture with its dii'ecting (‘in‘i'git‘s. wist* control and cen- 
tralizing ideas than tlie Loevsard Islands. 


IMPROVEMENT IN AGRICULTURAL METHODS 
IN THE WEST INDIES. 

By J. H. Hakt, r.L.s. 

Tin* impi‘ovt*ment ot tin* ditl*t‘rt*Jit Agri-Hort icult ural i)ro- 
ducts grown in tin* ti()j)ics niust be takmi by (‘\(‘ry oin* to lx* 
quite as desirabit* and as advantag(*ous as are tin* improv(*nn*nt'- 
Avhich havt* been continuously nituh* in tin* quality ot the 
various fruits, cereals, and roots of tin* t(*m])era(,e zoin*. The 
smallest inqirovement which is elTccted, must, from tin* very 
nature of the ease be beneticial, because it at once ])ul s a more 
desirable (iommodity in front of the consumer, for wiiicli the 
grower obtains a higher and better price and sells W(*ll e\ (*n at 
times when inferior material is unsaleable. This applies as 
Avell to export as to local trade, f(U* it cannot be disputed that 
the superior article is always able to command the best. ])rice, 
and gradually ousts commoner ])rodiu*ls from the markf'ts. 

High-class produce* will give returns whi(*h will, propor- 
tionately, benelit the Colony in wliich it is grown, but tliis 
benefit will pf necessity be shared in tinu^ by neighbouring 
colonies ; therefore, not only will a colony benelit itself by 
raising high-class produce, but it w'ill also bring dircsct bene- 
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fit to its inniKMliate noigh hours. By high-class produce, I refer 
not only to those productions which bring the highest price, 
but also to those wJiich " meet the demands of the market” to 
wliich they are sent, and tlios(i which obtain the most ready 
sale. 

In tlic W('st In(li(‘s l lnn e is a great want of emulation and 
friendly (‘oini)''tition, wliicli in otlier countries do so much to 
stiiunlale the ])lanter to s<H'k for the most ap[)rov6Hl kinds of 
])rodii(*e for cnltivation ; but T am ot* o[)ini()n that competition 
would ari-(' if once tli(‘ value of the jnatcrial was f)rominently 
bi*oug]it. ror\\ ard, and the colon i(‘s would then vie wdth one 
anotluu’ in growing tlie best- pi'oduce, in making the best mar- 
ket, ivnd in disi ribnt ing to its neighbours. foi- a consideration 
of course, se<‘ds and plants of the best strains. We should then 
have a liealtliy c()nip(‘ti tion which, I believe, would result in 
mutual gain. Once get the principle eorreetly understood, viz., 
tJiat wliich Ixmclits one, btmelits all, and we should be far on 
the road to substantial im]>rov(mi('Ut. 

We freciucaitly find instances which tend to delay attempts 
at improveiiuMit. Such, of course, arc unavoidable and should 
be taken as warnings not to rush to a hasty conclusion. An 
instance may be numtioiKMl. A planter was induced to plant a 
new cane which had been highly reeommended. Despite 
all warnings lu‘ planted largely, and met with lamentable 
failure, as tln^ i-aiie wasutt(n‘ly nnsiiited to the land with whicli 
he liad to deal. Jlo has now eondeinned and rooted out 
all seedling (‘Miles, on account of this one failure, while the 
blame in r(‘alil y r(‘s1 s ipioii liis own siumldei’s For attempting 
to work with material that; Jiad been insiiflieiently tested. 

Wliile it cannot be dcnicnl that improvements have been 
made, and arc' still being maxle, in tlie (piality of A^arious pro- 
ducts in teinix'rate climes, on the other hand, it cannot be 
conceah'd 1 liat in t he tropics tiu're has be(*n no continuous or 
well-()rgani/.(‘d attempt to iinjinwe the cliaracter of our tropic^al 
prodnc ' ('xcept in the ctise of sugar cane in Demerara and 
Barba(h)s. 

To point to tjie good that might accrue from well-planned 
effort, to dii (‘ct at,t;cnt ion to the end in view, and to discuss 
the iiK'ans by \vhich progress may be mad(', is the object of the 
present pa[)('r. 

I tak(' it to be admitted that improvement in the quality 
of W('st Indian jiroduec^ would bo desirable aud beneficial 
and >v()nhl add to the wealth and ])ros])erity of the Islands; 
it is. therefore, lu'cc'ssary to discuss the means by which 
improvement ean Ix' effected. 

To go through tlie Avholo hst of the iiroduets of the West 
Indies whieii are eajiable ef iuqirovement, Avould take up too 
much time, and besides two or tliree will serve as illustrations 
oF what i.^ possible. For the means of improvement are similar 
ill each ease'. 

I place t he sugar cane first on the list because at* the present 
time it is probably more in need of assistance than any other 



125 


kind of cultivation. Some pepidc, 1 luivc said before', do not 
believe this, and hold to the idea that tlie ilourbon, tlu* Trans- 
parent or the old Pnrph' are (juite good enough, if they could 
only get tile Home (lovei nnieiit to agre es to countervailing 
duties,” or some other panacea for their troubles. 1 deny that 
they are good enough ; they stand in need of iinprovenn^nt, and 
if proper improvement AV('re ('ffected, tlu' jiositioii of the sugar 
industry would be in a. very dilTerent state to what it is to-day. 

Now, it is no use beating about, the busli : it. is better to say 
at onee that, if sugar is over again to i)ros[)er, it must be on 
different lines to those of t he past. Soiiu', perliaps, would reply 
to this, well if it must bo done', why don’t yon start ami do it? 
The ansAver to tln^ (piestion is ready. A start has ah*eady been 
made, and no little sue(?ess has becui aehieAU'd. HoAvever, Avork 
of this kind (‘annot be done in a day, for it is really the work 
of years, and Avork that “should” have be('n Ix'guu years ago. 
There is no little reproach in the use of the avottI “should,” for 
if the AVork had been begun soon enough, we slionld not- l)e so 
far from the ideal as Ave are to-day. Undc'r propt'?' diit'ctioii Ave 
should liave been able to have offered tlu' plnnU'r other elioice 
besides the Bourbon and the Transparc'ut eanes, but avi' have 
not arrived at this as yt't. We are in possessioii of canes to- 
day, lioAvever, that may prove? to be capable' of' surpassing the 
Bourbon for all the i)nrj)e)se‘s eif the' planlei*, and tnrthei*, that 
may be eapable of be'iug cultivated with gre'aten* (?e*e)ne)Uiy. 
These canes, howeA^er. are ne)t ye't e)Ut e>t‘ their trial stages, 
and themgh they premiisc' well, it we)iil(l be the lioight of 
folly to reH'ommonei them te) the ])lantei' until they have 
been fully testeel in all classc's of climate ami se>ils. 

Te) enable an^’ one te) realize the pe.>ssibility oF prexlncing 
better e*anes than the e>lder kinels, we? liave' emly te) 1 inii te) the' 
€)xcellemt iJlu.stratie)U whiedi is aff*e)re1e*(l by the Ix't't sugar indus- 
try (See Jvrtr Bidlrfin, 181)7, )>. 817). We* tin'ic' find tiiat in 
189(3, M. Yilniorin e)f l^iris Avre)te to t he I )ire'ctor e)i‘ llie Be)yal 
(Tareleiis, Ke*w, a. letter ele'se-ribing the' ])rogr<‘.-s e)f the' impre)Ve- 
ment in the quality e)l the' sugar Ix'e'l, \\ Inch, in short, l an as 
folle)ws : When tii*st known tlie* sugai' bee'l (Bvtn mdritinin) 
ce)ntaineel fremi 8 te) 19 per eviit. e)f its we'ighl in sugar. Sek'C- 
tion AAUis then bre)iiglit te) be'ar and the' sugar e-e)nt/enb Avas 
I'aised te) 12 e)r 18 ]x*r e*cnt., but tliis impro\ e'lne'ut le)ok senno 
fifty years. Then jm)re accurate uicaus of asce'i-taiuing tlie 
sugar Aalne of ineiivielnal re)ots wei*e found, and ‘’in a de)Z('n 
years a race was (\stablisheel yieleling JO te> IS jicr ce'iiL sugar, 
and this has raised beet-sugar making fr*e)m a bad job to a 
prospere)us industi*y.” Ne)AV the mctlioel use'd by \'iln)e)i iu anel 
otliers, to bring the beet to peiJ*e‘ction as a sugai* producer, is 
a preAcess e)f seminal seIee*tieAU and elu'uiie*al c'\aminatie)n, 
I.C., seedlings are gie)Avn anel fre)m ^lu'se? tlu', l)e>t. sugar ])re)- 
ducers are seleeteel ye^ir after year, aftem be'iiig te'ste'd For sugar 
by the p()larisce)i)e. Individual beet re)ots Ave're? greiwii from 
seed, and each individual root was first tested by liaA’ing 
a portion df its substance taken away, Avithe)iU destroying the 
life of the root, when, if fe)uiid to ee>utain a eortain per cent, of 
sugar, it was reserved and planted for seed, only tliose roots 
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being used that were found to be fine sugar producers. 

In tliis way tlie result has been obtained that we see to- 
<lay that, betd sugar is al)le to eoin)>ete witli cane sugar in 
tlie niai kets of the world. If the same jirogress had been made 
with lh(‘ impiovcmKuit of the (‘aue as has taken plaee wdth the 
beet, w(^ sliould to-day liax't^ in our lields canes givingover 20 
per cent, of sugai% insti'ad of some 12-1 I ])ei‘cent., and this extra 
pereentag(‘ Avould Jiav(‘ enabled the (‘ajit‘ to have maintained 
its standing as against the beet. Sugar planters say that they 
could hohl tht‘ir osvn if t hey only obtained the imposition of 
eounlcj'vailing duties,” but it ai)i)ears t.o be a matter of great 
doubt w h(‘th(M* lh(' cane planter and maiiufacturer could ever 
successfully contend with the manufacturer of the ttnnperate 
zoju* indess lu‘ had | joints of pi*odiietion ill his favour, as ])ro- 
duetioii and manufaetuic' are much mori* eeoiiomieally carried 
oil in the temperate /oh(‘. Jd(‘et lias, however, reached the 
liighest fjoiid of ])rodu(*(;ion wdiieh is possible, for it is fi*eely 
admittc‘d that the b(‘et root <*an!iot b(‘ made to hold more 
sugar, w hil(‘ w (- hav(‘ for oui* (‘omfort the facd. that ‘’the (*aue 
can hold a far higher p(‘re(‘idage of sugar than lias yet been 
ext raided:" and then* is. I hmed'ore, ev ery incentive for progres- 
sion and im[)ro\’(‘m('nl. ()ik‘ reason which once kept back 

pr()grt\ss in this direedion was tlu' belief that tlu‘ cane did 
not produce f(*rtile simmIs. TIk* history of the jii’oof to tlic 
contrary is well known in tin* West- Indii's. and liarbados has 
th(' eiedit of making t h(‘ fir>t start in tJie dir(M*ti()n of imjirove- 
imail. Work in tlu' sanu* diri'idion has since been eari'ied on 
both in Deminara and d'rinidad, and from a comparison of 
r(‘snlts it. is sem that tluni* is (winy ho))(‘ that canes will soon 
be on hand xs liieli w ill dri\ out of eull.iv ation by fair (*ompe- 
tition th(‘ favom*it(‘ old kind-, so dmii' to thi* hi‘ai*t of the plau- 
t(M. Theri‘ also dir(‘(d (‘vidmiee that tlu^ tim(‘ will not be 
long def(*rr(‘d. foi- in tlK‘ report of t he jdanters, to the Trinidad 
Agrieiiltui '^rl Soeiidy, on the r(‘snlts of t h(‘ ISikS eroj) from the 
lU'W canes, the following oeeui*red : KI(*vt*n varieties gi’ouud 
togidhm* ‘’gave an avi^ragi* weigld. of 77 t-ons to the a(‘re and 
till' speeilic gravit y of t in* jniei* w as 1 *078." As time goes on 
prolKibl>' more delinite and favourable reports will be forth- 
coming. 

We ha.\'<* a disiiiud. advantage in eari*ying on our efforts at 
impiovmnent. toi* \\ c staid w itli all the ]ir(‘vioiis {‘X])erienee of 
tlie beet-root raisers to guide ns. As to the tiiiK* it will take 
to riNieh lh(‘ goal, though it must of necessity be long, yet it 
'' ill in all probability not be nearly so long as it took for the 
imjirox emont of tJu' beet root, (w en in tlu' J^ist stages of the 
proei‘ss. 

s 

It w ill havi‘ beam ob^^erved in the various re[)()rts that the 
nudhod of proeednre with tlu* eaiie, is the exact counterpart of 
that us(‘d for the iiipirovmneut of the beet, namely, seniiiial 
sid(M*tiou and cjiemieal (*xa mi nation combined. 

It has Ix^en sugg(\ste:l in Trinidad some yhars ago, in 
Louisiana and els(‘where, lliat some improvement might be 
eff‘(H‘led by selieetiug the sw^e^etest canes from certain stool« 
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and raiisin^ snccessivo ^^eiH'rations tlier^^froin. Tin' weak point 
ill this sugg(*stion, is tho fa(*t that the stool must be taken as 
one individual, and its value must be taken as a whole, and 
]K)t ill part, for the jiai’ts vary, but the stool varies less. A 
low siiKar-eontenr (*ane takcm from a stool, mi^dit give a high 
sugar eontent when grown and well riiiened, and rice rrrsa 
for it is a faet that in all kinds of eane no matter of what 
eharaeter or class, some canes in each stool Avill be found 
sweeter than others. This is mainly due to their state of 
maturity, togt*thei’ with tin* state of the atmos[)herie conditions 
prevailing at the time ot selection, but more' to the former than 
to the latt(*r, although tin* general valu(‘ of tln^ stool is larg(dy 
influen(*ed by the state of tin* weather*. T\\v ri}>ei‘ a eane ami 
the less watm* it contains, ihe sweelm* it is per* cent.; but 
whether it would mainlain its sweet]rt‘ss the ensuing season, 
would entirely depend upon the state of maturity it then at- 
tained and the conditions of the weather, wliich might hinder 
or debar it^ fi’om attaining that maturity. Tin* value ot a cane, 
therefore, di'pmids upon t he genei-al average of a stool, and the 
principle of select ion ac(*or*ding to th(‘ clnmiically ascertained 
‘‘general avei*ag(‘ of a stool,” is ctu-tainly a bett-rn* method of 
f)iv)gressioir fronr all ])oint-s of view tharr the s(‘Iection of iirdi- 
vidually swerd caiies. 

In caiTying on such \\'or*k, howev(‘r, evruy point- which cair 
be advair(*(Ml <leserves the fullest investigation, for* no detail is 
too small, or* too insignificant to be neglected. Pr ove all, ].>rove 
everything, by s(*iontilic proof; and then, if they stand the test 
or fail, Ave know whethei* we are ]n*ogressing, have ujrset or 
(‘onfirmed a. theory, or hav<' marie iro w ay w hatever. 

Seminal selection must b(‘ ])itt irr t hr* first ])lac(‘ iir oirr work 
of inrpr*ovement, for it is cm*tain that we must, have tin* plant 
before \\v can give it iirjprovt‘d cirltivat ion. It is not intended 
to discuss at this time tlrr* itrrprov(‘meirt whicli can be* (*ITected 
by proi>ei’ly directed cultivation and rnaJinring. as that is 
outside of our* irreseirt subject, and tht* methods of cultivation 
and nranur*ing an* rprite sulli(*i(‘rrt. in themseh't‘s to for*m tin* 
subject of lerrgthy papers. Jt has bt*cn show ir how impor tant 
it is tliat tln^ W’oi*k of dir*tHding ex})erim(‘irts irr lire raising and 
trial of trew' carres should bt* w(*ll cai*r i(‘d oirt- : but it must also 
be .shoAvn how neccs'^aiy it- is that sncli ext)(*i‘im(*nt.s should be 
carrit'd on contiiruousl y at sever*al centr*es. It is not sullicient- 
that they should be cart irnl oirt at a singh* c(‘rrt.r*(*. for the 
simple I'cason that- irtdix idiral choice and farrey ha\ c* a gr*eat d(*al 
to do with the i*esults Avliicdr Avill b<‘ attairred. Pv(*ry rr(*w' earre 
has to j)ass iir the 1i]*st iirstaircr* a field t(‘st or* choice, /.c. tin* 
mdtivator must judgt* w hethei* or iro it posst‘sses t hose* char-ac- 
ters Avhich woirld (‘liable it to b<* (*(*onomically grown for the 
produ(*tion of sugar*: and in making this selection, (‘very (‘ulti- 
vator would have his fancy, or hss idea of Avhat a good cane 
should be like. Oin* eulti\’ator niigJrt condemn wdrat another* 
AV(Auld saA e, and, thendore, the chances Avould be that a greater* 
variety of canes Avould lie secured by haA'ing sever*al stations, 
than avouM be the case if a similar number aa tu*e groAvn at a 
single large station. Again, a cane might prove a very useful 
variety in one (*olony, but })i*ove utterly useless in another, , 
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There iR a well-known case in point in the “ Burke cane, 
wliicli is cpiite useless on Trinidad soils, and r/cc rersa, a cane 
rais('d in Trinitlad iniKht not suit at all the di*ier climate of the 
inorti nortln'rn Islands. 

A^ain, ih(‘ clioico of an individual experimenter might fall 
ui)on a certain habit, quite suitable for where he is stationed, 
but/ useless elsewhere. It is clear, therefore, that the number 
of observers is a j)oint in favour of a successful issue, for the 
larg(‘r tlu* iiundjer, the iuoi*c likelihood there is of securing a 
series of useful kinds, })rovided the procedure is based on 
similar lines. 

I will now discuss the improvement of (*oft‘ee. Probably 
few of us have thought out this question of impi'ovement fidly. 
Jt. must be confc‘ssed that the more w^e think of it, the more w'e 
ai*c‘ imj)ressc‘d with tlu' possibilities that lie before the experi- 
mentalist, and there cannot be the slightest doubt that it is a 
sn}jj('et which should occupy the attention of every VVtvst 
Indian cultivator without ex(*eption. Let us ask ourselves, 
what do w(i know about cofl*e(‘y What improvenumts have been 
mad(‘ in the (juality of colTee? and w hat/ (ifl'orts have been 
made or w hat exp('rim(‘nts have b(‘en carih'd out to show^ the 
class of plant most suitable for cultivation in the various 
cqloni(\s. in th(‘ hills and on tlie plains? 

Mo>t iu‘()j)l(' would c()uf('-ss that lit tle or nothing has been 
don(‘, not a fcwv would declare* that the (piality was all that 
(*,ould In* d(*sired, and some would no doubt assert that they 
knew^ all about colfee ()thtu*s avIio havi* t]*av(*Il(‘d, and have 
stum otlan* ])rofluc(* b(‘sidi‘s theii* own, would know' what a 
vari(‘ty of (jualiti(‘s there is in cofft‘(‘. and what an im])o!*tant 
thing it is to grow only th(» b(‘st if wa* intend t/O make our 

1) lantations pay, 

a matter of f{\et. tin* bulk of the colTee growm in the 
\W*st indies is j)j*oduced by vaihd-i(*s of Coffrn arabica, some 
v'eiy t)a(l. sona* very good, soim* 'suitable for tin* soil on which 
tlu'y .ar<‘ giown and some unsuitable. 

There ai e, of course, a bwv phvntations on wdiieh Liberian 
eoi'f(‘e is giown, and the Botanical I)i‘i)artments in the different 
Colon i<\-. have some new species and va.rietil^s on trial. 

It w oidd not b(Mlifli(*ult to sliow' that we should not de- 

2) end alone upon tlu^se, but rather np.on wdiat w'c can pioduce 
or raise* from them by hy briflization and seminal selection. 

If on certain areas at each Beitanieal Station, 2)lants ai;e 
i*ais(‘d from liybridized or selected seed, and carefully growui 
so as to show' the (duiraeter, form, and bearing qualities of the 
individual tre(*s, the process of seleetioii (*an be brought to bear 
continuously until the form required is j^rodneed. This is no 
chimera, but actual fact, as can bo showm by the work of 
European l aiscrs of new classes of ^^lants, I can also bear testi- 
mony that the same jirocess is [lossible wdtli coffee. All may 
not bo aw are of the progress and extent of tlie coffee- industry 
in Central American States, osjx‘cially in Nicaragua. The 
industry is one of Avhich that conntr}'' has good reason to 
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be proud, for the iiicTeaso is enormous, and the quality of the 
bean is such that it runs very close the quality of that i)roduc- 
ed in the Blue Mountains of Jamaica, and probably, if grown at 
the same elevation, would excel it. Tliis result has been 
obtained by seminal seleetion, ami by the rejection and cutting 
out of all inferior kinds. J know one estate where this kind of 
improN eiiiemt has been faithfully carried out, and where 
nothing but wl.at has a(‘tnally passed through the owners’ 
hands is ever planted, no tree being jmt into the ground, unless 
it has been properly trained and lirought into shape in the 
nursery. The result of such good work is plainly evident in the 
fa(*t that this om‘ estab' is sending into" the London nnirket a 
very high class of eoUVe wliich isship])ed to the value of £2(),()()0 
annually. Xow, Avhat is the common pj*a('ti(*(‘ with regard 
to (*offee in most W(‘st Indian (k)lonies V In Trinidad, jdanters 
grumble^ at having to pay even a lialfpcmny. for well-groAvn 
nurseiy plants, ami rather take rat-soAvn colTee, picked up in 
the “highways and hedges,” becaus(‘ llu'y can obtain it at 
a slightly cheai)(‘r rate, although tln\y know nothing whatever 
of its (juality. A coffee plant to them is a coffee plant, and 
and th(‘y do ]iot seenn to have the slighb'st idea that om* class 
of ])lants can be better than another. It is nt‘ct‘ssary, therefore, 
to show on an (\\fun*imental litdd tlu^ differejicc^ betwaam the 
bad and the good, tiu* profitable and the un])i*otitable, and to 
show that by scdiiction of seed and by hybridization, strains 
may be raisefl vastly su])t‘!*ior in eveiy respect to the common 
types which are noAv ydanted, and that it* will pay the 
planter to glow such strains even if it (*osts more in the first 
place foi‘ (h(‘ jilaiits. There are jirobably not a few ])ersons 
to-day in the West Indies who woidil discri‘dit these remarks 
and suggestions, but they are mme the less true in every 
r(‘s|>ect, and it, tliertd’ore, be<*omes the work of Agricultural 
Stations to carry on <‘\))eriments in such a way as to show 
what gri'at impi'oveimmts can bi‘ mad(‘, by tJie exercise of 
continuous and judicious (dfort. It. may be a hard task, 
it may nu^T with uml(‘S(‘rvcd opposition, but in s])ite of all 
this, it is e\ id(‘ntly tln^ course t.o be pui sued by all who desire 
to se(‘ th(‘ agricultural industrii's of thc' West Indies again in 
a nourishing state', ami tlu* intelligtmce* of the community will, 

I hoj)e. supi)ort. the ('iideavour. 

With cacao tin' same ])rincipl(\s can 1 h' applied. Why they 
hav(' not been applie'd hitlu'rto. is a inatbn* hard to understami, 
but the tact remains. tln\v have not. Tlu‘ only attenpit at the 
imiirovemeiit of tlu' (piality of ('aevao, is that which has been 
made by the seh'ction of seta 1 l)y its ('xtm nal chara(*ters, and 
the im])ort of fi om othei* (*ountrics. Tlu' i*esult is that 

to-day, although tlu' I'tnnains of the oi'iginal types are clearly 
apparent, it is also clear that, though bringing good prices, the 
cacao as now grown is, as a whole,* nothing less and nothing 
more, than an aggregation of cro>s-bi'ed varieties. Some few 
might attempt to do so, but I think a wise planter would 
hesitate if he was askeil to show wdiere Criollo ended and 
Porastero i)egan, or \\ hei'e Forastero ended and Oalabacillo 
began. 

The fact is, that the cacao of the West Indies is nothing"^. 
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more nor Jess tlmn a mixture of various strains, which again 
vary in and among themselves in no certain direction, and 
among Avldcli the elia racier of the ancient ty})es aj)pear more 
or le.<s (h^veloped aecording to tJie ciiaraeter of tJieir siUTOund- 
ings and lli(‘ niinKuous influences Avhicli have been brought to 
bear ujxm t lunn. Tlie quality of the cacao produced from these 
str*ains is variable, some selling for good prices, while other 
brands a r(‘ dc‘cid(*dly inferior. The (diaracters of the leaves, the 
form of growth, the colour and form of the fruit, the size, shape 
and colour of the iiit erioi* of the bean are all variable to a degree, 
and few tr(‘(‘s (*an lu* found whi<di are the exact counterpart 
one of the otliei*, eillun* in their produce or their vegetative 
(‘haracters. 

Tlune have been no general and well-directed attempts to 
plant from single trees knoAvn to pi*oduc(' liigh-(*lass cacao, so 
as to extend the culture of tlic^ most profttable kinds, but 
instead we have had a soi-t. of haphazard })ractice which 
admits of t J)<‘ sc^lect ion of schmI from mixc'd plantations, Avi thou t 
pi'operly guarding tli(‘ s(‘ed trcx^s and scnairing them from (*ross- 
fertilization. 

Jt cannot be disputed that there are excellent strains of 
(*acao among th(‘se mix(‘d growths, but it must be admitted 
that thert‘ has b(‘en Jittl(‘ attempt to secure j)iire st rains ” of 
the best kinds, by sel<‘(*tion. so as to sccur(‘ the jwoduction of a 
brand of cacao in which there' could be no mixed beans. 

Th(‘ dis(*overy that- cacao can be easily grafted by 
ap])roach, now i)uts into the hands of the planter a means 
whereby lu' can (msure a crop of om* parti(‘ular kind or kinds 
at Avill. and furtlnn* it will <‘nable him to make samj)les of a 
(diaract-er foi inerly impossible. It will also enable him, if he 
Jinds it profitable, to groAv such tyi^es as the Criollo or any 
other wt'ak grower, upon tlie vigorous gi‘owing tyx)es of 
( 'Ula bacillo. 

When gi'(»wing trom seed, the selection should only be 
made after due* examination of tlu' interior of the bean, as the 
(piality of the liidshed art icie (‘an generally be deterjiiincd by 
this ])icans. The trees s(‘l(‘cted as set'd bearers should be 
vigoi’ous, healthy, of good form, and the blossoms should be 
efliciently protected from (*i*oss-fertilization, and if deemed 
expedient, th(' flowt'i s thems('lv(^s should be artificially fertilized. 
Jt Avould then be si‘en that the produee coidd be made to come 
true to a veiy Ingli percc'utagix and once plantations of a single 
type could be bi-ought into <‘xist(mce, their su])eriorit-y Avould 
be so obvious that no furthc*r persuasion Avould be reejuired to 
hav(' t he method geiK'raJIy adopted, as it Avould be seen to be 
the most jmofitable ])racti(*e Avhich (X)uld be pursued. Fields 
AA'ould then be arrang(^d so as to produee a samjde of one certain 
quality, shoAving no variation in the size or form of bean, or 
the quality of its interim)!*. It woidd be possible to have planta- 
tions on Avhich not a si?igle r(‘d pod could be Ibund, and others 
on Avhi(*h not a single yellow one could be seen ; oi if found 
desirable, each (luality might Imwe its oA\n field, and be giA^en 
(any particular or specna-l cultivation which it might require. 
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These are the points whieli slioiihl he kept in view and for 
which we slionid woi k. for it is fairly eerta in that if results 
are achieved sucJi as 1 liav(‘ indicat(‘d, 1h(‘r(‘ could 1 h‘ no doubt 
that ini})i‘ov(‘ni(‘nt bad been made of no uncertain valu(\ 

Tiirninji: to wbat ai*(M*alIcd “ p:roiind i>rovisions/' we find 
that there is actually no ^eneial knowl(al^(‘ in one Colony of 
what th(' otluns .itrow. I do not mean it to b(^ umlijrstood, for 
instance, that. Jamaica dot's not know (hat. Ihn*bados ^rows 
yams. 'iJiat much is known well t'liougli, but it is not known 
generally in tlit' other IshiJitls what classes of yams. ])otatos, 
tannias. ])(‘as, cassava, ett*.. etc., art' rt'ally grown, except, 
pei'haps, in thos(‘ islands to which Barbados st'lls lit'r produce. 
Any out' can ))j*on(‘ this by importing, a^ 1 havt' doin', ^'arious 
kinds of ground pro\ isions from st‘\ era! of tlu' islamls. Mort'- 
over, it will bt‘ found tJiat. though tlu' produta* may bt' rt'ceived 
under tlu' saint' name, it will, in very numt'ious instant'es, 
difler in tpiality and general character. 

In 1SS7. 1 found in Trinidad a sanijih' of arrow root whit'h 
c<)idd not !)(' made to prtxluet' tubt'rs, and I was t.old that 
ari'owuoot eotdd mu, in (‘onst'tpit'uct*, be grt>wn in Trinidad. I 
was sceptical of this, and proeurtal rotits from St. Lucia. As 
a rt'snll, 1 pi*ove<l that tin* Trinitlatl plant was a worthless 
variety, and that ai row ioot wouhl grow’ as wt'll in Trinidad as 
elsew’hert'. Vanisari' almost unixt'rsally grown, but it will bt' 
found that what is a highl.X’ jirizt'd \’arn'ty in out' island, 
is surjiasst'd in a grt'at nu*asure by tlu' productions of another. 
With tht* tannia (Co/orn.sm, iht* Coco of Jainai(*a) the same 
has proved to bt' t he (*a->i‘. ^Plu' " Conimam lei* ( 4)eo ” (»f .laimti- 
<*a is far suiu'rior to anyt hing gi'ow n in ''frirddad, and 
it can !)(' ((uitt' as ('asil\’ grown. Again, what is known 
in Trinidad as *• dashet'n.* also a Co/eet/sn/. i.-- not. 1 think, 
gi'owu in Jamaica at all. In tin' banana t ribi' ( J/n.vu), there 
is in Trinidad a varit'd s<'l(‘ct,ion of matt'rial. but t I k* niarkt'tabh' 
vari(‘ty or (bos .M ielu'C’ was not generally eultivatt'd until 
it was lirought to notiei' by tin' Bo(ani»*al 1 )('[)artm('nt in 1SS8. 
Xow’ it is g('in‘i‘ally grow n. and ma>' bt' ^een in tin' markets 
in most disti’iets. 

It will bt' st't'ii, tlu'i't'foiH'. that thi'ie is spt'cial JU't'd for 
making colh'etious oftlu'st' protluets at wt'l 1-sit uait'd et'iurt's, 
foi* tin' purpost' of testing t heir valut*. and a Ifording information 
to the general jiublit*. Singh' Botanical Stations (*annot grow' 
evt'i'v thing, tln'ir resources art' limilt'd : but. one might grow^ 
ya.ms, anotlu'r eat'ao. anotln'r woulti t'onti'ut itst'lf with the 
improvemt'nt of sugar (*ain‘. and olht'rs might tak(* cassava, 
arrow root, elt*., t'tc., ami all might assist by sending sj)t'cim(*ns 
for trial. 

luTi'inidad I havt* had yanis und(*r ex[)i'rinu'ntal trial for 
several years. Othei* Colonit's miji5'ht lakt' them up in turn, 
and proA^t' on 1 he spot, w ht'ther tlu' (‘tmclusions I havt' arrived 
at ai*e corret't or not, or wht't-her the ctmditions of giwvth 
are the same in t'atdi C'olony. It. w ill jirobably b(' found that 
the results will dilTt'i* somewhat, and that some kinds are 
more suitable for one Colony than another w hieli is exactly the 
point we require to demonstrate. i 



182 


Who has ever raised yam from the seed ? Who tannias, 
or who cassava? Who can tell what varieties inipjht be 
found amoiiK j?uch seedlings? Here, indeed, is an nudiseovered 
country, to which if a traveller goes, it is to be hoped that he 
will return as hea\ y laden as did those famous travellers of old 
from the A ale of Rscliol, for there cannot be the least doubt 
that a very rich liarvest awaits the labourer avIio ventures in 
this direction. 

Tlie harvest truly is great but the labourers are few. 
Success cannot be a(*hieved in a day, progress (iaiinot be 
recorded in a season ; but continuous and careful efforts on the 
lines I have laid down will, J am ])ositive, result in the 
improvcmont of tropical i)rodu(*e, and do a great deal towards 
bettering the condition of all the West Indian Islands. 

I could have extend(*d this ])aper to a much greater length 
by mentioning numerous other ])roducts Avhich might be 
improved, but enough has been Avritten, 1 think, to convince 
those n^ady to hear of the need for improvement, and also of 
the possibility of ac'complishing such improvement Avithin a 
reasonable space of time, by the united efforts of those upon 
AAdiom the task devolves. 

In conclusion I (%‘in only express the hope that each and 
every one wiio })uts his hand to the plough, Avill meet Avith all 
the success that woi k of su(‘h an important character so fully 
deserA'es. 


DISCUSSION. 

The PiiKsiOKNT: Mr. flart has Avide ex]KU‘ience of tropical 
cultiA^ation. He ^^'as for many years associated Avith me in 
Jamaica, and for the last thirteen years he has occupied the 
important position of Superintendent of the Royal Botanic* 
Gardems at Trinidad. In connection Avith these Gardens, what 
])romises to be a valuable experimental Statioji is in course of 
being established at St. ( 'lair. I visited the Sta tion in NoA^ember 
last and Avas grc^atly imj)ressed Avith the results likely to arise 
from Mr. Hart’s efforts. The plots of seedling sugar eanes, 
coif ee, cacao, india-rubber and other economic plants Avere in 
ext*el](‘nt condition. Mr. Hart himself has practi(*a.lly started 
some of the investigations sngge.sted in his Paper. I commend 
a similar line of inciuiry, Avith the vicAV of assisting in the de- 
velopment of the resources of the West Indies, to all gathered 
here to-day. It is evident that outside what is being done 
with the sugar ciane, we have not tcmeiied the fiinge of the 
useful and imjmrtant work suggested in Mr. Hart’s Paper. 
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THE PREVENTION OP THE INTRODUCTION AND 
SPREAD OP PUNGOID AND INSECT PESTS 
IN THE WEST INDIES. 

Bv William Fawlktt, B. Sc., F.L.S. 

It is very well known that wher(‘ i)la!its of one kind are 
grown tog('tlu'r on a large scale, tliey alTord scope fen* the rapid 
extension of disease, tlie consecpient destriu'tion of the ])lants, 
and, perlia))s, utter ruin to planters. 

To take an instance of a fungus disease: About 1869 the 
fatal coffee leaf disease {Hvniilcia ru.s*fu/r/.r), hitherto unknown, 
suddenly develo])ed on cultivated coffee in C'eylon and ultiniate- 
ly ruined the coffee ])lanters there. 

It spread almost ijninerliately from Ceylon to Southern 
India. It reached Sumatra in 1879, Fiji and Java in 1879, 
Mauritius in 1881, and Natal in 1881. 

The coffee industry is of such vast importance in Jamaica 
that the Legislatui'e [)assed a law in 1881, emi3owering the 
Governor to j)rohi bit the “importation of Seeds or Plants or 
any description of soil or (‘artk or any arti(*lo packed therewith, 
that may have come either directly or indirectly ” from any 
country. 

Sir Henry Norman a-ftei’wards issued a ])roclamation in 
terms of this law against Natal, South India, C'eylon, Mauritius, 
Java and Fiji. 

About two years ago some of the coffee plantei’s in Jamaica 
became alarmed over a rumour that some one had imported 
coffee plants from some foreign source. On representations be- 
ing made to the Governor a proclamation was issued, forbidding 
the introduction of seeds or plants of coffee from any other 
source than Kew Gardens, and then only when sent to the 
Government Botanic Gardens. 

Last year it (*anie to my knowledge that seeds of a rubber 
tree were being sent in large quantities from Ceylon to Antigua, 
and tliat negotiations were optmed u]) to 2>iiss on a jx^rtion to 
Jamaica. The matter was represented to the Governor who 
took iminediat(‘ ste])s to (*ommunicate to the various Govern- 
ments of the Britisl) Colonies the danger involved, and in many 
of these Colonics proclamations have already been issued against 
the introduction of seeds and plants from Ceylon. The Govern- 
ments of the foreign colonies are also taking up the subject, for 
instance, Guadeloupe has ]»rohibited the importation of seeds 
and plants from any of the infected countries. 

I am informed by the President of this Conference that a 
bill will shortly be introduced into the Legislature of Barbados 
to deal with the matter. The danger is not realiy.ed, however, 
everywher^e, and I will, thereft)re, quote from a letter addressed 
by the Director of Kew to Lord Roseberry in 1893 with refer- 
ence to a proposed prohibition against the importation into 
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British Orntral Afi*ira of any soeds or i)laiits likely to inti'odiKfe 
the leal* disease. The (|iu)tation is as follows 

“ Th(‘ //ea///ea/ is Avithout i‘X(*ej)tion the most destructive 
t'iuiKf>id scoujT’c known. It exci‘e<ls even the potato disease, 
lK‘caus<* that d(H‘s not ravage the crop with ])(Msistent virnlenci' 
year })y yeai*. Tin* //c>a//ca/, on llu^ other hand, when it has 
setth‘d on a })lan1ation, remorselessly, if* som(‘what slowly, 
destroys it. Its action lias n(‘c(\ssarily lai*g(‘ly restricted 
i‘olTe(‘ cnltivatiou \\\ th(‘ Old AVoi'ld, and to that extent the 
risk of* transpcirting i( which athnjds the ahundaiit commmiica- 
tion Avhich now takes pla(*c iMd-wetm individual colonies, is di- 
minished. Still, sooiuM* oi- laid*. th(‘ s])ores will probably bi* 
carried across tin* Atlantic. In th<‘ m(*anti»neit a])iK‘ai*s to me 
to be t Ik* int(M*(*sl of t*very nninlV‘cted colTt‘e-growing country 
to intei-cept its iiiA asion. 

“ 1 am always reluctant to concur in r(‘g*ulation> which must 
have a i*estrictive (‘Ih'ct, even if small, on comm(*r(‘ial entt'rprise. 
But in the ])r(*seiit c ise il^ is impossibli* to acce]>t the risk of 
ruining an imj)()rtant and deY(do))ing industry, which is an 
important factor in tJie suec(*ssful (colonization of British Central 
Africa. It at)pears to me that Her Majc^&ty's (iovci iiment have 
no choice but to follow the pr(*cedent alr(*ady set in the case of 
Jamai(ta. 

“The ju'oposed regulations will. lio\v(‘Ver. ivipiiri* r(*vision. 
As already pointed out, t ln^ whole of the X(‘W Woj*ld is free 
from leaf disease. South America net*d not, tlieref<)rc‘. be included. 
Oil the other hand, tlie whole of flu* cotfee-growing counti*i(^s of 
the Old World apiiear to bi* infected. To bt^ of any use. tlu5 
regulations must include Mauritius, tln^ Straits Settlements, 
Java, Sumatra, and the Dutch Eastlndi(^s, asAvtdl as the Malay- 
an region generally.” 

I think that a r(*f(‘r(‘iK*e to this sp(*cial dis(‘ase is sunici(‘nt 
to illusti-ate tin* imi)ortanc(‘ of M^ry (*ar(‘full.v <-onsid(‘)*ing tin* 
Avhole subject in all its bearings. Hut 1 Avill Just refer to the 
scare ('aused in the United States and (*anada by the spread of 
the deadly “Scgle Insect” call(‘d tin* San Jose Scah*. So sudden 
hasbeenthe s])read of this ])est, and soch'adly is it in its nature, 
that the Canadian Li'gisla ture suspendeil its standing orders and 
passed a bill in all its stages in a singh* day, absolutely prohib- 
iting tlui importation of plants from the [*nit(‘d States, al- 
though it- Avas Avell known that this measure >\'ould entail 
immense loss on soim* of tln^ir own people. In the United 
States, measure's ha\ (* also Ix^en tak(*n in v(*ry vigorous man- 
ner against tin* s])rt*a<l of the ])(^st. Urofossoj' J feibert Osborn, 
in his pivsidential address last August to the Association of 
Economic Entomologists of the l-nitcd States, said 

“With the appreciation of the fact that ins(K‘ts are con- 
stantly being transport(*d from country to country, and that in 
many (*ases their ap}iearance in a new country marks a iieriod 
of most rapid increase and extended d(;sti*uction, makes it an 
imperative duty to devi.se means for priwenting su(d) distribu- 
tion AvliereA'cr ))ossible. WhateA^er we may think as to the pos- 
ibilities of suppression or the best means to accomplish exclu- 
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sion, we eannot but a^ree that sueh exclusion is the only safe- 
guard against such j>ests. That th(‘ tMiactuient of ([uarantint' 
laws and a-doptioii of systems of inspection will [)rove an 
absolute safeguard none dare contend, but until some surer 
method prc^sents itsidf, or it- can be shown that tins entail.^ 
mor(^ loss than gain, it deserves eartd'ul attention. th(‘ most 
])ainstaking adjustment of laws to conditioiis in various 
sections, a-nd a cordial support from the \\ orking eiitomologists 
of the country.” 

1 will now fully indicate one or t wo points that might be 
disctussed by tlui Confei eiua*: (<t } All \ui*si‘ri(‘s, including those 
in Botani<‘ (hvrdtms, should be inspecU'd peiiodicaily by a 
botanist and entomologist who shoidd be empowei*(Ml to rect)m- 
inend tla^ d(‘struetion. if nee(‘S‘^ary, of iid‘(‘{*ted stock, or adopt 
other nutans of exterminating any pest, so as to prevent its 
extension; 0>) A La^x should be pass(‘d in every Colony allow- 
ing the (hn ernoj* on tln^ issue of a Th'oclamation to t)rohibit 
the im])oi*tation of seeds or pl,*nits from any othei* country on 
reasonabl(‘ giounds of ])ossibility of infection. 

The prohibition m‘ed not- be general : it niiglil. as has hap- 
pen<‘d in Jamaica, ])revent the im])ortation by any other means 
than through the Botanic (hardens and from some special 
source, su(*h as Ke^^' (iardens. 

In connection with the whol(‘ subject, experiments might 
b(‘ made on the inliuence of various manui’es and of dilfcn ent 
conditions on the suscef)tibility of plants to disease, in recent 
years Mmiething has been doin' in such investigations. It has 
l 3 een shown, for instance', that particular substanci's, sueh 
as dextrose, iiave a strong attract! v(‘ })ower for bacteria 
and other forms of fungi. It has lu'cn proved again that 
some fungi which ai*e not, as a ruh', parasitic, become* so, wlu*n 
the plant attacked is in an abnoianal condition. This sidc^ of the 
subject is well wt)rthy of special consideration at sonn* futurt^ 
Conference. 


DISCUSSION. 

The PuRsiDKXT : The injury done to cro])s by ins(‘ct and fun- 
goid diseases in the West Ijidies is. I bt'lieve, steadily increasing. 
The sid)ject is too large to be d(‘alt with to-day ; but tin* time 
has arrived when general actio)! must be taken if we are to 
pi’otect our ci'ops from the dest ructive intiuenec*s of )K*sts. In 
all progressive* agi icultural conimunities. such a> t.'anada, the 
United States and Australia, ic has bet*n found necessary to 
])rohibit entirely t)je importation of plants likt'ly to int roduce 
(jei’tain specific and well-known ])est''\ In tlie VVA‘st Indies I 
should hesitab* to advisi* drastic action of this character, but 
there can be no doubt that the unctmtrolled distribution of 
plants novi going on in these Colonies is fraugJ)t hvith dangei*, 
and sooner or later steps must be taken to ungulate their 
distribution and where necessary to inspect and ( fisinfe(*t them. ^ 
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I am satisfied that thousands of pounds are annually lost to 
eultivati rs in the West Indies by insect and fungoid pests. 
Small cultivators, as a rule, abandon tlieir plants when infested 
with disease and take no ste})s whatever to prenamt the latter 
from s))reading in all directions. So far nothing has been 
attempted ])y legislation ex(*ept to keep out the “ cofTeo-leaf 
disease " of Ceylon. Jamaica has b(‘en (*hietly instrumental in 
tliis direction, hi ewery C'olony wliere tliei'e is a Jlotanic* Insti- 
tution, tlu‘ ofiicc‘r-in-charge should keep a vigilant wateli for 
insect, and fungoid jiests, give Avarning of tlunr presence and 
suggc\st means Avliereby they can be c*flectually desalt. Avith. 
I would also advise that, all ])Iants rec‘ei\c‘d at Botanic Stations 
be placc‘d in an enclosure by themsetves and kept under a 
system of ( I uaran tine for somc^ AVC‘eks until it is ejuite c*ertain 
tliat they ai*e free from pests. Wlnae ne^cessary suc'h plants 
should be regularly disinfected ; or if badly attac‘ked they 
should be (lest royed at once. In the c*ase of annual (*roj)s the 
better plan is to burn everything, sjirinkle the land with lime 
and jJant some other cr-oi). AVhere large trees are afiected 
with “sooty ” and other blights, the limbs might be loiiped and 
the primings burned. AfterAvards the main stem and limbs 
might be disinfected so that the new growth may have a 
healthy start. This inpiortant subiect will, 1 hope, comc‘ up 
again at the next Conference. It is evident that something 
must be done ; but I Avould depremte hasty action at jirc^sent. 
To start Avith, I would recommend, as suggested by Mr. 
PaAveett, tliat genc'ral poAvers be intrustc^d to the (h)vernor 
of eA'ery West Indian (Jolony to jircdiibii. undei* scientific 
adAuce, the imjiortation of c*ertain secrls or plants when it is 
known that tludr introduction Avould bo a- sourer^ of danger 
to local industries. This simple imichinery Avould bo rewiy in 
cases of emergency, but eAT*n this need not be used unless cir- 
cumstances absolutely i*equireit. 

Mr. J. H. ITaht : Having studied this cpic‘stic)n. 1 regard 
total proliibitioii undesiiable, as it stops tlie run of tr ade and is 
ineffectiA^e. For instance, if you ])rohibit against a country, 
any one could get the ])laiits he requires b>" haAing them 
shipped through a foreign ])ort. It Avould be no use for Trini- 
daci, fen- instance, to })rohibit against Ceylon cn* Jamaica if 
Venezuela (only a fcAV hours sail from Trinida.d), is not incrlud- 
ed in the ])rohibition. 1 agree Avith the President as to the 
value of a system of cjuarantinc:', as I believe it would be much 
more effective and useful and iiermanently beneficial. Plants 
coming fiom abroad should all be examinc^cl or ciuarantined 
and, Avlieii from iicav countries, treated Avitli insecticides ; but 
it Avould bo preferable to destroy all badly infec^tecl plants. 
A systenn of federation of the AVest Indies for the pui*i>ose of 
quarantining plants Avoulrl, 1 ?aelieve, i>rove thorcnighly effica- 
cious. 

The Prksidknt; T do not quite follcnv Mr. Hart’s remark 
that total prohil)ition Avill not ansAver. Camula has decided 
that the examination of plants from the Cnitecl States is 
ineffective because the San Jose scale is so minute ks to occur 
even in the bud scales. Canada has, therefore, prohibited the 
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importation of all fruit troos from the States. The measure i«, 
1 admit, a drastic one, but it has certainly protected the 
orchards of th(‘ Dominion fi‘om an enemy that threat(‘ned to 
destroy them. 

Mj‘. Hakt : W'liat 1 statcai abonl total pi*oIiil)ition anus that 
if you ])rohil)it ai^aiuht one country you must ])rohi])it a;;ainst 
tlu‘ Avhoh* world. Otherwist^ ])lants may be sliippc'd from a 
])rohibited to a nou-j ii()hibit<‘d ('ountiA’ and cNeutually r(‘ach 
the (‘ounti y w luac' th(‘y ai*<‘ not d(‘sired. all tin* sanu'. 

Tlie lhni:sii)i-:\T : it is umhu-^tood t hat c(M*t ificatcvs of orij^in 
are in foi'cc*. 

Ml'. Haut: Th(‘y may lx* manufact uri‘d. 

l^he ]*U losi Di-^X'i' ; '^riicy aiA‘ mwaa t h(‘i<'ss la^.ur.rih'd. e.iidi'r 
certain cir-cunislance^. as an eff(*cti\(‘ cht'ck on und(‘sirabl<‘ 
impr)rta tioiis. A ^oed doal (h^pcuds on /^(a).L;raphical poi-ition. 
No man, for instance, would, take t h(‘ trouble* to send ])lauts 
fiom tJu‘ rnit(‘d Stab's lo.lamaiea in ordea* to be able* to gt't 
tlu'ui landt'd in ( anada. The voyage* te) the* lie)pie*s r eaild pre>- 
bably kill tlaaii. Wdiat \\e‘ re'epiire* in tlie* \\\*st Inelie's is a simple* 
and I'lTe'ctive* iiK'a'-uie* of ])re)liibil ie)n under int e'llige'ul e*ontre.l. 
\V iiere* the* i*i->k.-' are* en-n-^ielea-able*. as in the* e*ase‘ e>f the* elre*ad«‘el 
*• e*e)fTe‘e‘-ie‘a l‘ di^ea^e*" e)f (’e‘\'lon. I am j)]*e*pai'e*d te) i*ee*omme*nel 
absol ute prohibit ion. 


BRIEF SUGGESTIONS ON COLONIAL INDUS- 
TRIES. 

l>y Pre)f(*s>sor I*. ( A imeiDA , fM.(\, F.(\S. 

In one* of your ( ii’eaila rs je.*fe*ri ing to this ( \)n fe‘re*m*e‘. it i>^ 
st.att'el that ■“ i i i> pre)pe)>^eel to .-(‘cure e*omine)n ae-tiou in ripe'U- 
** ing ejue'stioii" of j^re'at iin|)ortanee* te) tin* We'st Indie's at tlie* 
‘•present time*:" and with t his obje'ct in \ ie'W*. I have* e-e)ll(‘e-te*el 
a lew sugge*.-.t ie)n*', w hich maA not lx* unwe)rth\' e)f ye)ur e*e)nsid- 
e*ratie)n, anel on whie-h ye)u migld. if ne)t now, at seune* lime* sub- 
s(‘e|U(‘nl te) thi> ( 'e)n fe‘j(*ne*e‘ gi ve* us t he* be'iielit e»r \ v.iir ad\i( e* 
anel le)ng expe'rie'iice* in (in* W e'^^t Inelie's. 

Sinj((r M<t H n fa cl arc. 

\ think that it shoulel be* tirmly improsse'd upe)n plante*rs that 
the* manufae‘1 ure* e)f sugar from sugar cane* re*ejuire‘s the* e‘mple)y- 
me'ut e)f men t‘s])e‘eiall>' traine*el in that, art, and that it is usele*ss 
te) he)j)e* te) e)l)tain the* higlu'st yie'Iel ipnl ejualit^' of sugar unelt'r 
the ))re*s(‘nt. syst^'in whiedi ie‘ave*s the* eadi i vatie)n e)f the* e-ane* 
and tin* manufae-ture e)f t he sugar t |]e*rcfi’e)m, entirely in the 
hands e)f one manager. Ilow'e*ve'r e*om]K'tent he* may be* in 
either bra 4 ich e)f the imlustiy, it is prae tically fmpe)ssible for 
him te) giAx* to be)tli, and ('spe'cially te) sugai* manbfactnre*. that- 
close perseinal att(aitie)n which the* kee'ii comi|(*tition of the 
present elay deunamls. 
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The maiuit'iu-tiire of sngui* involves tliat of ruin, whieli also 
requires special training and attention. The surest prospeet 
of sucet'ss in ttiis direction is tiie (‘stablishinent ot central 
factories. 

1 should lik(‘ to ascertain lln^ o])ini(m of this t'onrerencc* on 
a f('\\ points conn(‘cted with sugar cane cultivalion. In some 
Colonics, cultivation of tlui can(‘ < vc(‘!s : in otlici's, tJic manu- 
facture* of sugar : the two arc* rarely, ifewen, combined in any 
oneColon.v. \Vh(‘M‘ (‘x<*elhmce is siiowu in eith(*r branch, the 
methoeis i)y \\hi(*h it has been attaimal should be carc^fully 
*sl udit'd and ut ili/ed for tlic beneiit of ot lnn* ('olonies ^o as to 
s(*cu]{‘ a gem^ral and (continuous proc('s< of leN'('lling u]). 

i should 1 h‘ glad to know whether, in the ojiinion of the 
Ck)nf(‘i‘(mce, tin* use of macJiiinny, inst(‘ad of liand labour, (*ould 
be ad vantag{*ousl.\' cxt(*n(hal under the vai ying local conditions 
p(M*nliar to taich C^)lony. My ow n o])inion is timt the amount 
of hand laboui- that (*an lx* jirolitably (‘mi)loycd in (*ane growing 
is t-oo limiuai to m(‘i‘t the r<‘((uii*(*nn‘nts of good (adtivation. 

I would furtln*]* ask for an opinion on tin* following 
})oints : 

(1) As to tin* possibility of a rotat ion of crop.-^ with sugar 
cam*, and assuming that possibility, tin* most r^aleabh* cro])s to 
raise. 

(2) A.s to tin* most suitabh* crop to lx* used for green 
manuring, the h‘ngth of time such ci'oj> should be allow (*(1 to 
grow, wln‘t]n‘r it should fiualiy lx* (\»V(‘r(‘d iii in tin* gr(‘(*n state*, 
or burnt- and then jiJonghed in. 

(8) \\dn‘Llu‘i* eateli crops" a.i*e possible, and, if so, w hat; 
kinds are most suitable. 

(1) A\'hetln*r such nn*tln»ds Avould bt* iikt*ly to prov(* tin* 
m<x<t eftieient m(*ans of destroying w'(*(*ds and injurious ins(‘cts, 
and of i)r(‘V(*nl ing tin* reenrrenee of those* fungoid and otln*]* 
diseases that so materially reduce tin* yi(*ld of sugar fiom t,ln^ 
canes. 


Pen Manure, 

In (lie Colonies t}n*ro is a gap in the cycle of industries 
winch e!. w here art* usually iiieliided nndei* tin* head of farm- 
ing. As a rule tln‘re an* but f(*w house-fed cattle here, and 
uons(X[uently very little stabh? or pen manure. It is of grt*at 
iinportanc(‘ that planters shoidd iitili/-e cattle for the prodin*- 
tiou of pen maiiTire beeanst* of its sn]x*ri()rity in juany respet'ts 
to artificial manure ; and the rearing of ca ttle, foi* sale or foi* 
draught, should bt* encouraged as an essential ])art of tin* plant- 
ing industry. 


Frail, Fibre and SfarcheH. 

The West Indian (kdonies are specially atlapted for the 
growth of certain kinds t)f fruit, fibres and starches ; and if 
more attentit^ii w ere given tt) these products, they Avould prob- 
ably become A ery impt)rtaiit minor industries. 

If our fruit caniit)t yet be expt)rted for want of et>ld stor* 
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age, we should iu the meantime eneoiu'agc^ othei* industries in 
whieli tlie fruit migld/ utilized. LicpuMirs eould b<' made 
from lime juie(‘, sugar a, nd rum products (‘utirely ti'opical; and, 
if successful, migiit crc'ate a larg(» lo(*al demand foi* linu's and 
similar fruits which an' now wastt'd in lai*ge quant itii's. I thiidv 
fah'i'num is a li(ju(‘ur which, if Ix'tt-c r known in Kuro])e and 
America, would command a large' sale'. Lime jui(*e syiaqj 
should be' maeh^ at e'\('ry islanel as it is at Montse'irat. The' 
pre'se'rvatieai of fruit in sugai* slmuld alse) be piope'i ly taught 
and e'ne*e)ui*age‘d. At pre'sent its sle)\ t'nly ci ude'ue'ss e'onde'uins 
it. 

The' piopt'r i)i‘e])a ration of stare-Iu's for Kure)p('an ma-i'keds 
is a subje'ct wliich j'e'ejuire^s al-te‘nlh)n, and t he' medliexL in use' in 
plact'N like Hei'niuda, in the‘ pie'paratie)n e)!* arre)W'r(»ot, .'should 
Ix^ imilate'd. 


Forrif/n J/n n/xcis. 

It is e)t' pi'iina r>' importane*t5 te» se'e'iire' die' nieist favoui'a-ble 
e'onelitieins IV)!' the sale* e)f tre)pie*al jjrexluee' in the English and 
fe)reign mai ke'ts. 

The' im})ortant epu'stion of fi*e'ighi. anel e)the'i* cliai‘gt's inci> 
ele'iital to the e‘on veyane*e' ami laneling e)f pi-exlma' in foreign 
markets she)uld le'e'e'ixe' atte'iitiem. Idle tre'ight charge's on c*ole>” 
nial firexluce' are' hca\ y. eiw ing large'ly t-olhe gre'at distam'f's at 
w’Jiich suitable mai'kets are situated. 

Tile' sulist it ut ion in Eureepe'aii marke'ts ot a dyed imitatie)!! 
eil* the' well-known Ad'st Indian pieieluct (usually seild nmle'i* the* 
name' eit* De'me'rara. sugar) has inllicte'el losse'.s on the' Wc'st 
Indian trade' to an e'vteiit whie*h canne)t e'asily be e'st imatexl. 

The* adilitioii'' of ve'r>' lai*ge' jireiiiortiems e)f stare-li and 
sugar to a re'lative'ly small propeirtie)!! eef e'lecoa, find tlie' sale of 
tile' mixtui e fis “ jire'pfire'ei exieaxi ” w itliout finy intinmtipn as 
tei the pe're'e'utfige' of cex'exi it. ac'tiially e*e)ntains, is finothe*r 
instfine'e^ eif fi leissl lnit e*ont ribut-e'S tei the' de'pre'ssion of We'st 
Inelifin inelustrie's. 

Eexxl ins})e‘<‘le)rs ;inel finalysts in England hfive* e'ude'fivemreel 
to che'ck tliese iielidteral ions ; but it is e)b\ ieius tlnit the present 
Feieiel .Velulte'i'fit iein Acts <r;oinot give' lliat finieiunt eit' preite'ctiein 
wdiie'h the* impoitancei- e)f tlie wide* finel rfir-refU'hing issues 
inve)lve*(l eleimtnds. 

It is weirtli while I'eir planless tei exmsieler wJiether fi West 
Indian ti-aele pi-ote'cliem asseicifitiem sheiulel be stai't.ed and 
experts fipfx)inte*d fis inspe:*e*te)rs, Avheise* speedfil eiuty it sheinlei 
be te) nud\e‘ detectieins finel e*oneluct iireise'cutiems uneler tJio 
Foexl finel Drugs eir Trade .Alarks Acts, on the line's nenv 
successfully practiseel by the Bacon Furers Assex'iation. 

DISCUSSION. 

The Fkiosidjont : Professen* Carmotly has intrexlue*e^d many 
points worthy eif careful cemsideration be'twe^eii this anel the 
next Confereii(!f\ Semie infornifitioii has already been etollected 
on the substitution of machinery for hand labour in the culti- 
vation of sugar cane. In some of our Colon ic»s, especially those 
suifering from want of labour, snitfible machinery would prove 
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of great advantage in eliea])eniiig produetion. Some of tJie rota- 
tion ei*o])s for sugar estates have already beeji indi(*ated by 
iVofessor Harrison in liis Hritish (Jiiiana Hej)orts ; Avhile reeent- 
ly in the AV/r Halle/ in (J80S, ])p. 207 20S), attention Avas draAvn 

to a large ninnlKa* of t]*opi<‘a] leguminous ])lants us('d foi* gre(‘n 
manuring. Tn Mauritius the system of grruai dressing is 
ai)t)ar(ajtl\" eariit^d out mori‘ fully than in llu‘ ^\^'st Indies, 
though a good dc‘al of attcaition lias betai d(‘ voted to tlie 
subject in Si. Kitts for th<' last feAv y(?ai‘s. Tin* (‘\(*elhMic(' of 
Bermuda a rroAV Toot. I may mention, is attributed as much to 
the pur(‘ \vat(‘r us(‘d as to tlie (aireful nudhods of manufacture. 
The r(*jnun(‘rat ive sale of West Indian pi’oducc* is a sid)ject 
which should b(‘ cauug<‘tically taken up. I entirely symj)athi/e 
A\ith (‘(Torts now bi'ing mad<‘ in that di]*(‘ctioii. 


roNtdd si()\. 

44n‘ I*ui:si DIDN'T ; We ha\(‘ noAA* leaclied the coTJcluding 
^tag(‘ of tlie ])roc(‘<‘dings of the first AgricuK uial (\>idc]'(‘nc(‘ 
lield in the West. Indi(‘s. It is my i)l(‘asing duty to convt'y tin* 
h(‘ai*t>' thaidvs of the (\>nrcr(‘n<'<‘ to t hos(‘ gentl(‘m(‘n who lia\’(‘ so 
g(‘n(‘rously d('vot('d valuable tina* in th<' [)r(‘j)a ration of papcj's. 
a.Tid to thos(‘ A\'ho ha\’e tak(‘n part in tin* discu^-Vion. Th<‘ tim<‘ 
for, |)rej)a ring ])apc‘rs was iu‘C(‘ssariIy \’(‘i y short coid that 
rend(*i‘s oiii* obligation all tlu‘ gr(‘at(*r to th()S(‘ who so |•(‘alliIy 
rt‘spond(‘d to my app(‘al. I b(‘ru‘V(‘ th(‘ proc(‘t‘(lings of this 
( 'onIVi (‘nc(‘ will foini a valnabh* r(‘co)‘d of th(‘ ('IToi ts now b(*ing 
made to impro\'(‘ t }k‘ cii‘(*umstanc(‘s of t )u‘ lndf(‘s : w hile 

lUixt. y(*ar. if we arc* spared to jmad. wc* shall -tart with a 
w id(‘r vi(‘W' of the* i)rosp(‘ct b(‘rore us and be l;(*tl(‘]‘ (‘(piippe'd 
to discharge* tin* dut i(‘s intrust (*d to us. 

B(*v. Wm. SiAlAis in moA'ing a vote* of thanks to tin* 
Jh'('sid(*nt said: Sir. Bcfor(*W(' closf* I wish t o und(*rta lo* 1 ht* 
])lea*''aut duty of j)ro])osiug a. \ote (>f thanks to you»<(*lf. This 
is in many Avays an imi)ortant. occasion. I b(*lieA t* I am coi r(*ct 
in saying it is tin* first time* in Avhich lh(*wdiol(‘ W(*st Indi(*s 
havt* imd in council. ofticially. on any su])j(‘cl what(‘V(*r (Ch(*(*rs). 
Tin* ArchbisJio]) of tin* W(*sl- Indi(*s was in tin* habit of saying 
that lu* was the only individual Avlnt had an official coniu'ction 
with tlu* whole of the A\A*st Indies: but now. Sii*, th(*re is 
anothei* in tlu* ]K*rson of yours<‘lf, a\ ho has an official c()niu‘c- 
tion with all t:u*s(‘ coloni(*s. Sju^aking for the West lndi(*s, I 
may say A\ewei’e e\tr(*m(*ly d(*liglit(‘d when w(* found that 
the Imj.crial (u)vermnent w ere taking u]» our cause* : tliat t h(‘y 
reali/.(*d tlu* gravity of the situation, and inU'uded to make 
efforts to nieet it. Wi^ f(*(*l that you. Sir. rei)res(‘nt to us in this 
matte*!*, tlu* sympathy of the lm])e!*ial (iovermn(*nt : and Ave 
also fe(*l that you ret)i'esent to us a bond of union that needs to 
be di'awn clerser and close*!' be*tw'e‘en the various colonie's of the 
West Indies. 1 thijik we have* eve*ry revison to be ple*ase:*(l at 
having a T*e^])resentativei of tlu* Imperial (h)verjin'i(*nt sitting in 
the chair of this (4)nfere*noe. But apai't. fj*om that, we in 
Jamaica at any rate, did feel vei*y gi*eat i)le^asi!re when Ave 
learnt Avho Avas the Cominisi^jouer appointed to pi*esideover 
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the Imperial Agricultural Departiuent in tliesc Colonies. We 
felt delighted in the person appointed. We felt that a man most 
fitted for the post had been appointed. Wf‘. also wish to ex- 
press great thanks to yourself and your assistants foi* tlui great 
trouble which you must have taken to bring about this Con- 
fereiK'c*. and in overcoming the diflicidty ol* getting persons to 
come herefrom all parts of the West Indii's, In ev(n*y way 
in which we look at it, from your official position, the personal 
work you have done in the tropics, your kindness as ('hairman. 
and the extremely able way in which you have managed the 
business of the Conference, 1 am (piitc sure* 1 have with me the 
feeling of every oiu^ ])re^sent in moving a \ot(‘ of tlianks lo the 
President of this (k)nference. (Loud cIhum-s.) 

Professor C^VRMODV in seconding tlu^ motion said so much 
had been said, and well said, by the H(‘v. \V. Simms, 1ha,( lh(‘re 
was litth* hdtfoi* him. He vejitured to hoi)c‘, howevtn*, that this 
Conference would bc^ the beginning of a m^w life for the W’^est 
Indies, and would prove the most important (»v(‘nt since' the 
isla-iuls were discovered by (\)lumbus. 

Dr, Mon K IS in acknowle<lging tln^ vote of thaiiks said : 

The task of oiganising and making the ai'rangements for 
this (k)nteren(*(* was undertaken from the first with the (‘ordial 
supf)ort of tlu‘ Secretary of StaXe, an<l it is larg(dy owing to the 
pcirsonal intcTest taken in it by Mr. Chamberlain that the 
CkmfereiK'e has ])roved so successful. 1 may also ment ion the 
hearty co-operation ^)f the scn'eral (h)veruments in tlu' West 
Indies who at some inconvenic'iici' ami exp('ns(' to th(‘ms(dv('s 
liave spar(‘d th(‘ servict's of the heads of l)(‘f>a]*tm('nts and given 
them p(‘rmission to take part in these* procec'dings. I may add 
that/ w(' are specially imh'btt'd to His Kxce'lleiu'y tin* (lovernor 
and the* (Jovernirn'iit of Barlmdos foi* the hospitable I'eception 
the; members of the ( 'onfei*ence ha vc reMU'ived and for t ln^ usi* of 
this hamlsome hall as a meeting pla<*e. Kor mysidf 1 only 

say t hat 1 a.m fully re' warded fen- the share I have* take'ii in the 
Confei-e'iice by the V(*ry a})pre'e‘iative' words that have fallen 
fre)m the move-r and seH'onde'r eif the ie'sohitie)n anel the me)re* 
than kinel way in whie'h you lunv endorse'd the3m. I have* te> 
thank you heartily for the valuables assist-aneie anel suppe>rt 
you have' given itie as President, anel 1 trust that at any future 
Cemferenee that may be he^ld in the West Inelies the same* spirit 
of eie)reliality and the same earnest- elesi re to further the interest 
of the\se ce)lonies will be shown as has been shown at the 
Conference' of 1899. 




AGRICULTURAL CONFERENCE, 1900. 

The Second AVest Indian A(;KiciH/ri kal (V)NFEKENt;E 
was ojkmkmI on tlH‘ ()t!i .lanuary last, in the Hall of tin' House of 
Assembly, Barbados, ninl(‘r tin' ]>i‘(‘sni(‘jn*y of Dr. D. Morris, 
(^M.(ir., Jmpc'i'ial ('ommis^ioin'r of A^n‘icnltiir(‘ for the West 
In(li(‘s. Tln'iv A\er(‘ forty lb‘i)r("-t‘nt-ati ves prc'sc'ut. iin'linling 
tin" invids of ail tiu' Botanical. (’In'jnical, and Kdueatioiial 
De|)artinents. as a\(‘I 1 as i((‘j>r(‘s(‘ntati V(*s of the ])i‘inei])al 
Aj^rieull in al So(‘i(‘ti('^ in (In' \\^'^t Indii's. The (iovernor of 
Barbados, Sir Jann'> liay. K.(\M.(i.. Sir (u'orgt^ Pih‘. Kt., Sir 
Donra^d Jit'evc's. ivt , tin' Mc'inbers of 1 In' I A'gislatnra' and t he 
prineijial jjlanu'rs weic also presml. The follownij^ is a list 
of the Ht'piesentati\ es appointed by tln'sevt'ral \Vest India 
(h)vi'ruinenl-s to attend tin* (’onfeia'iici' : 


JAMAKhX. 

The Diivctor of I’ulilie (hnah'Us and Idantations (AV^na.iAM 
1<\VW('ETT, h]s(|., B.Si\, lAL.S.) 

The Aetinp:'Superint('ndin.e: Inspector of Schools (Beorge 

IIk’KS, t]s(|,). 

The Jhincipal of Ibiivi'i'sily ('ollege, Kingston (J{ev. Canon 
Simms, iVI.A.) 


BlilTISH raHAN' A. 

The (Tovernment Analyst and Professoi- of Chemistry (Pi'ofessor 
J. B. Harrison, M.A , K.I.(\,JAC.S., F.(tS.) 

The Govcrnmc'nt Botanist and Superinti'inlent of tlic lh)tanic 
(hirdens (C. S. .Ienman. Ksp., hM^.S.) 

The Act higHlntoniologist to tin* (lo\ I'rnnu'iit of liritish (hiiana 
(J. *J. QcELcai, Ksip, B.Sc.) 

The Principal of Queen’s (\>llege (J. A. PoTlUfRY, Esq., M.A.) 
The Insi)ector of Schools (Wita.iam Blair, Ks(j.) 
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Tlie B()tanieal-Assistant-iii-<*liargo of Sn^ar Cano ExperiTiicnts 
(RoHKUTjiWArn), Esf|.). 

Tlio AKJionUiiral and To<‘iinical Choniist. rianiation Diainoial 
(WiTj.iAM Doron.xs, Esjj., I^M.C., 

Rrj)]*(*s<‘ntati V(‘ of the Royal A.uifrienlt in*al and ('oriiinercial 
Soeiety of Hritisli (luiana (EuKDhntK'K J. Scakd, Es(|,, 
F.J.C.,‘ E.C.S.). 

TRINTDAI). 

Tlie Governiiitait Analyst and Ih'cd'essor of Clieniisti*y (Professor 
P. Cahmodv, F.C’.SA. 

The Superintendent of tin* Koyal R(^tani(' (iai'dtais (J. TJ 
Hart. Escp, l^\L.S.) 

Tlu‘ A(*rm^-lns])(‘el()r of SeliooF (.1. II. Coi.LKXs, Es(|.) 

The ]h*ima])al of th(‘ College of tlu‘ Inniiaenlate Con('(‘j)tion. 
(R('A. W". (\\i{()L1.). 

Th(* Cnivitor of tin* Hotanie Station. Tobago ( 1 1 KNR AllLl.KX. 
Esp.) 

Ib^presental iv(‘ of t h(‘ Ti inidad AKi ienll iiral Soci(‘( y, ( R(‘\ . I )r. 
Morton.) 

THE WINDWARD ISLANDS. 

Thc‘ Curator. Hotanie Station, (dnaiada (W. E. HliOADWAA", 
Emp) 

TIk* Inspector of Schools. (ir<‘na<ia (J. HarIRX. hNip) 

The (hirator. Hotani<‘ Station. St. N'iinMa t (IlKNitv Po\vi:ij., 
Es(i.) 

TIh‘ ( )nic(‘r-in-(1ia r’^e of t h(‘ A^'ri<Mi! 1 in*a I School. St . A'inecait 
(All Roo AIcNiklf.. Es(j, : 

Tlu‘ A(‘ting-lns})ectoi* of SchooL. St. N’iiicent (AIiiJvs L. 
Phillii*s, Es(|. R.A.) 

The Cauator. Hotanie Station, St. Lucia (.). ( '. AIoori:, E^(|.) 

Tiu^ A^ricidtural Instiaictor. St. Lucia (tiiooRtJK S Hi osox, 
Es(t.) 

The Tns])(*(*toi* of Schools, St. Lucia (E. E. HrNI)^', Es(j.) 
LEEWARD ISLANDS. 

The (h)vernnu‘nt Analytical and Ap»-ricnl( ural (lunnist (The 
Honouiabh* f’RAXCis WLvtts. h\LC., f\(\S.). 

Till* C'Urator. Botanic Station. Dominica (JosKiMl .loxKS. P]s(j.) 

Tlie ()flicer-in-(_'harpu‘ of the A^riiadt uial Scliool at Dominica 
(D. Tanxoi'K, Esq.) 


The Ctirator, Botanic Station, Antigua (VV. Nb Sanus, Esfj.) 
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The Agricultural Siiperiiileudent of Sugar Cane Experiments, 
Antigua ([^\ H. SriKPHERO, E.sq.) 

ReproHeutative of the Antigua Agi‘icultu!‘al Society (A. P. 
(■OWLKY, E.S(J.) 


The 


Cui’ator, 


Rotanu* Station, St. Kitts-Aevis (William Lunt, 


RARRADOS. 

The Actiiig-C^ljairinan of the Education Roard (The Honoura- 
ble W. H. (iHKAVLS, Q.(\) 

Pi esident of the Rai*bados Agricultural Society (The Honour- 
able Sir Cili<X)li(iiE C. PiJ.E. Kt.). 

Repres(mtativ(‘ of the Rarbados Agricull.ural Soc'iety (His 
Honour K. J. Clauke.) 

The Head Master of Harrison Coll(‘ge (Hokaee Deighton, Es(l, 
xM.A., F.R.A.S.) 

The Island Proft'ssor of ('h(‘inistry in chemical charge of 
Sugar Cane Ex]HM*iment8 (Frotessor J. P. D’Albe- 
<p EH(p E. M,A., E.I.C., R(tS.) 

The Agricultural Superintendent of Sugar Cane Exocrinumts 
(J. R. Rovell, Fs(|., E.L.S., E.C.S.) 

The Inspector (.»f Schools (Rev. J. E. Ree(’E, M.A.) 

The Assistant-Froressor of (diemi'^try (Ralph Radclyefk 
Haij.. Es(i., R.A.) 

Among those ]ji(‘sent at the. opening c(‘remony Aver(‘ His 
Excellency, tJie (h)vernor. Sir James Hay, K.C.M.C. ; The 
Chief Justice, (Sii* ( 'ONUAD R EEVEs) ; Tlu‘ tA>lonial Secretary 
(Hon. Ralph ’Williams); Tin* Fresident of the Legishitivxj 
Council nion. Sir (Jeouge JhLE) ; Tin* S])<‘aker of the House 
of Ass(‘nd)ly (Hi- Honour F. J. CiiAUKE): Tlie blaster in 
(Jiancery. (Hon. W. K. Chaxdj.er) ; Hon. Thomas Kerr, 
t^M.C.; Auditoi' (Rmt‘ral (E. T. (tRANNUM, Escj.) ; Colonial 
Tieasurer, (AV. L. (\ Phjllh>s, Es(j.); Hon. W. P. Leacoi k, 
M.L.C. ; The Cliancellor of the Diocese, (Foster Ali.kyne, Es(].); 
A ery Jtc'vd. Dean Fhh.LIPS; Chairman of the Chamber of 
Commer(*e, (J. (tARdjxer Apstlv, Fsci): AV. D. Shepheri), Es(j.; 
J. J. Laav, Es(i : C. T. CA)TTLE, Esq., M.C.J*. and H. E. Royi.e, 
h]s(|., Vice-l’n^sidents of the Agricultural Society : Hon. E. R. 
CoLVJx, M.L.C.; (h Lai rie Fhj:, K-q., M.C.P.; C. J. (diEENiOGE, 
Esq., iAJ.C.F.; H. AV. Lofty, Escj., AI.C.F.; R. J. Clin( kett, Esip, 
M.C.P.; Hon. Timothy A'earwood, Abli.C.; (h Jawinvooi), Esq.; 
AV. A. Horne, Esq. (Colonial Think): Commandei* Owen, R.N.R., 
(Siiixnantendent R03 al JMail Conqiany)*: E. L. Skeete, Esip; 
H. E. Thorne, Esij.: E. K H. Thorne, hlsq., F.I.C.: AV^ T. 
ArxMstrong, P]sq.; S. J. Phraser, Esi].; AY. H. Smith, Esq. The 
following olTic^'is of the Inqierial De])artment of Agriculture 
Were present:- the Travelling Siqierintendent, Mr. (1. Whit- 
field Smith; the p]ntoinologir^t, Mr. Harold Maxwell-Lef- 
idjy, B.A. ; the Lcctuier in Agricultural Science for Barbados, 
Mr. Albert Howard, R.A.; the Lecturer in Agricnltiiral Science, 





loi Jamaica, Mr. \^^ H. J^r rTKXsiiAW, M.A., M. Si .; Mi*. H. Mason ; 
Mis^ W. KiH’.inson and tlu‘ Artinj^-S(M-i*(‘taTy to llu‘ (.\)nfei*cMi(‘e, 
Ml'. A. (i. Howi'][J.. 

Thr K('))i‘(‘'^<'nt it i V(‘s NV(a*i‘ rcH'civtMl in tin' IJall of tin* 
Ilonso of A-.-(‘inl>ly at 10. ‘>0 a.ni.. I»y lli^^ t]\(‘(‘l!(Mi(*y tin' (Jo\n^:K- 
sou. u lio oj K’fKal tli(‘ Pi*o<*(‘r(lin.u-.'. h\' Uic toliowins’ sfH‘<*(‘h ; 

1j\I)I 1> and (d'lX'iajvMKX : It \N ith Lrri'at- pK'annrt' that I 
o})(‘n llio pi'ot'i'rdins^*'^ on thi.-> occasion and 1 (‘onijjratulat(‘ 1 )i*. 
Moi ri^- on I In' >npjK)r( hr ha*^ i‘r('ri\(‘d a- j)?'o\(‘d hy th(‘ lai*^(‘ 
!nj!nl)(‘r ol‘ rri)i‘{'^rntat i vr> as'-(‘nd)l(‘d Troni all i)a!'t s oi‘ t-lu' 
Wt'hl Indit'^, ami rai Ix'half of t hi.'^ ( ’olony I ol'h'!* Iluan a. nio^t 
('oi'dial w (‘l(*oni('. Thr nirrlinu' this yrai* is, I confide i', of 
s])r(‘ial lntri('-l. 1 * 01 * n<»t only ai<‘ (hr hinhr.^l ^ri(‘n( ilir ant hoi'i- 
(irs pi‘("<r!i( hill. I am .ulad to say, \\(' ha\(‘ witli ns !'('pi'('S(‘ii- 
t:ili\r^. ol* all (hr piinripal A^^rinnll oral Sorit‘1 in 1 h(' Wrst 
Indii'-. l^liim S<-irii(<(‘ and l*rarti(r a t{' rl( ),‘('ly a.'->()(aa t I'd, a> 
liny iind( 'u 1 >1 rd ly >ji<ad<l ('\<*r Im‘. I'oi' \'ahial»lras i^ a Coid’ca*- 
(‘iir(‘ cl' tXprrlr. t h(‘ Ih'sI n'-idts ranonl^ hr ohtainrd w lam 
(jid'-r inU'ir-Ird in {hr piariiral .ddc' of (In' (pir-lions ron.'ddc'i*- 
('d al.M)l d.r pari in I hr d< lihrivp ions. As \Nill hr ‘-('('n I’rom lln' 
\.L'riida Pajiti* lhrr(‘ a.ii' man\' sidpi'Cl^ ot‘ i'nporiaiirc' to hi* 
di-i*n sad and mir (iinr i*- \ rt \ liiniird. I -hall lln'i'rloi'r >\ilh- 
ont I'lnllirr j)rrl‘ar(' iripii'sl I h*. 3Iori’i- (o lacrrrd \\ilh his 
address 


'l l 1 1*: Pll ESI I )E \'i'’s A 1 )1 )n i ,S,S. 

1)(. MolJivis (lirn roo* and .ca d. I i('' 4 afd il a^ a yrral 
privilr'ir lo mi'i't yon. a^ llr' rhc'i'ii l\('pi‘i"'rn I a I i oL'tlir 
W'r-l lndi‘^,in (onlrrrnri' h)-d.a\. I a jipi rria. 1 dri'ply I hi' 
a(‘lion <.r (hr sr\r»*al (iovrrnnirnt'' in sjjaiiny ihi' si rx ires 
of (lu'ir oiViri'i'^ to alli'nd thi'^ (’onh'i'rnrr and no li'-^s the 
(h)\ ri'nm(‘i!l of IJai'hado,- I’or It- ronlinni'd lio-pil .a lit \- in 
Irndina* llir n-r oi* liiis Hall a^ a, mrrlin^ place. 

Xoi only i ' <*V('r\' (\;!on\ pi'imii ni'iit l\ r('prr--s‘n t rd hy thi^sr 
r n .L»'a ;i’r< I in It d a f i i«'a h ( hrinira I.. a f .< I it I ni'a I iona 1 rHorts in iJir 
!n<lir-hnl \\ i have, aUo. amon<j,^t n> f.rrn( Irmi'ii deputed lo 
attend in hrhal !* <‘1’ 1 hr princijiai A^i i<‘nl t ni a 1 Sorirtii's in llir'-i* 
Colonii"-'. W r have, ( hrrrhn-r, not only otlirial lint non-oftiria I 
rrpri'srnta 1 ion. d iii'- ^-hoidd lend to aivr onr di'lihrrat ions a 
w idi'i' -('oj ir and hiin^'thrm into ('lor-rr sympathy witli tho-i' 
actnall\ rn'^ae-rd i n a^^ricnl I nral pnrsnits. 

I rr.uard \onr pi'i-rni c* lii'rr as a ])roof‘ tliat yon shair with 
nil' in I'r.ali.-ina (hi'^raxe character of the jiri'srnt circnin- 
sl an CCS ol’ t hr-(' ( 'olonirs. Also, ol* \ onr earnest di'sirr to do all 
in >'onr poxxri to iin prove' «t hrm 1)\ the spi'rid know Irde'r Avith 
ANdiich each of > on. in his own ]>ai'ticnlai* Inanch. is ('(piippt'd. 
Many now jiri's'iil wi'ii* hrii last year and since, that time 
thi'y liaAax I know . kri'ii linsily rn<^ai*('d in cai ryiipi; ont some 
ot till' recommendations t hen adoplrd. I doubt not tliat, t)y 
-^ncl1 (‘ITorts, W(' shall, hetore lonu!,*, do much 1,0 increase tlu^ 
jnatei'ial pi’o-pi'ii 1 y iij' these Colonii's. 

In reviewing tin' workol'thi' past >'('ar, t hi'ie is mncli to 
( iieouiage iis ; l)nl on the otlu')* liand, 1 Irankly admit, wc^ are 
more and more sensible ol* tiie t'liormity of the task before ns, 



117 


and tlio iieod for aof ive and iinitod action to ovei’como tlu' difli- 
cidti(‘s ('onIVonI u^. 

T l)clii‘vc ]jo slni:l(‘ a.u-c'ncy i> fiki'ly to [)ro\'(* ho liberal in 
this direct ion iMs t h(‘s(‘ ( ^)n l•‘l‘(‘nc('■^. It i,- i‘(M‘o; 4 ’niM'd that iso- 
lated and indiA i<lnal (dlorts. lio\\(*\«‘i‘ (‘lii nc, l and judicious, tire 
bound tv> and, sooner or later, to lu* abajidoned, Tlu' r/.s* 

1 (/ in lJi(‘ e.>-,t 1 1 id iiV'' i." ( oo L:*r(‘a I to 1 k‘ o\ (aianih* !»y inerid.N 
s))a^niodi(' cIToid-J. IbniiM*. the sne's.n‘<t Ion of llc'se ('oiib ivaua-;. 
\V(^ b a\<‘ Ik'ic' an opportunity oF reiuo' ini^' and st riumt iKMiiiiL*’ 
oil]’ lorc(‘s : and. ai l(‘r cart'l'nl ('on-'idiaat ion. oi u( ili.-in^' t inaii to 
t he bi’st' «* m 1\ an1a^(‘. Idua-i' art' al.-o t he indiiett fienelil s likt'ly 
to arist'froin t lit'.^t* ( 'on lerinict'-^ the rt'.oilt oi' I'rit'udlN inter- 
course and a nintita! <‘\eiia n,e(‘ <»{* idt'a-> at.ionir-t ihe.-t' t'lra'a.u-etl 
in a coninion \\oi‘k. It w onhl. i admit, a hi i(»(he intert'sl and 
A^alne oI I lit'st' ( 'on lert'iK ("^ if w (' t-on h i el la. iiet* on r mt'tn i n e' j ilace 
and \isit each ('oloiiy in Inrn. \l prt'-t'iit.al lea-t. I reiri't't (o 
liiid tins is not praet ica I'le. K noidd not tialy t'xtend llit' 
pt'riod dnrin.^- wliitdi I!('p»-t ^I'lit ".t i\ would r<‘unire to lieeb-ent 
from t ht'ir dnt ies. hnt it would im*rt‘:i'-i‘ t ht'ir <'\pen~e^ m'atly 
t hr(’e-f'old. 

rnd“r e\i'-tin.n a rranL;(‘menl - attendance it lli<‘ ( Onlen'iici' 
in\ o!\ ('- an ab-ema'. in tin majority of'ea^e-'. of ^care<'k\ a W(‘<’k. 
jr th(‘ Conrerciice wme tomeet a - -'U^.^e-t ed at lhaiiidad. Ib'ili^h 
(niiaiia. or .lamai(‘ 1 . it would rep’iiri* an ah-i'iu-' oF m‘arl>' t hri'c 
w ('ek-^. An annual ( 'on {‘eK'jca' nud*‘r (he .(' ei i ('U no t a u<*(‘^ w oiiid 
he im(^os'^ible. 

in closing ( lu'si' introductory remaik-. I would draw at- 
tention to t lu' Tot of ‘-ubject t o b(‘de;dl with at ih.is ena'Viue'. 
S(‘vcral a!‘c oF cotoidera ble inleie-( and i;a p.oi latK I am 
^reat 1 \' i mh'bt {'(I ((> i ho-.(‘ who lia\e kiudl.\' pj-epeoa'd papei'-, 
and I triot (hat in t he cour-e oF t he di’-cm-ion Follow inu' IIk'IjI 
w (’ shall ba\epla('ed bcFore to. n('e<‘--.-i ri l> in a brii-F Form, as 
< air time i- limi t I'd. tin* \ iew v < »F all \v ho ha \’<‘ prai't iea 1 k now j- 
<'<I.U(* oF tiu* point at i<-in . 

IXins'lUA. 

Tin* most promim'ut oF ( he rv-commenda t ion- made by tl:e 
Ko\al ( minmi'-sionei's For bnildiie_^' nji the j >r(»-p(*i i ( \' oF 1 1 
Wd’st lndi(*s was tin* ” i e-l ora t ion oF (he suear indnstr\ to a 
condition in which it ciaild prolitaulv he eairi<‘vl on.* In 
tin* aildr(‘-s last year 1 "Upt'd that I he i )('pa rl un-n 1 . o\ I'r \» li ieh 
I ha\<‘ the honour t o pjc'^^ide. Fnll\ r(*coeni-ed ihimiuty and 
wa-i prepart'd to di 'chai'.ue it FaithFnll> ainl '<e;'dousI\ . The 
promin(*n<‘e a.n'ain eiN‘‘n to tin* sno-.-je i in hot ry in t In* pro-^ei'd - 
iipus oF this (hnilerciK'e indi(MtC'' the de-ire (<> (ontimn* t!ii- 
w ork. 

Diirini^ tin* last tNNehe months Suum-ea m* e\p(*riments 
Iiav(* been (*arried on in all oF what are teiau -d (Ik* ‘•Siii^mr 
(kilotru's.**: Sonn* oF (liem ha\e alr(*ady sln'w n <l:s(iu(‘( jiromi-^e 
oF siK'C'c'ss. The ('\ pi'i'i ment.s liitherto carried (*!i ai Hritisli 
thiiana imd(*i‘ ProF('s,s(a‘ llarii-on and Mr. Jenmaii are to la* <*\- 
tendcMl by nnaaiooFan hiipi'rial ;^‘ranl appro\(‘d b\ t In* S ‘er(*la ry- 
oF-Slate. Ida* r(*snlls oF tlio-eat Trinidad, started somi* lime 
ti^o l>y Mr. Hark, have now. For the iirst time, been car(*FulIy 
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worked out by tlio prinei])al Cheinieal and Botanical Officers in 
the Colony. The experiments at Barbados under Professor 
d’Albmpienpie and Mr. Bovell have been expanded into 12 ex- 
periiiient stations, covering in all about 140 jien^s, to imdudo 
this year an extra Manurial station and an Irrigation station, 
the latter for testing, under special conditions, the cheini(*al 
selection of “seed” canes. At Antigua and St. Kitts, Mr. 
Watts has in liand expeiaments, likely shortly to be extended, 
to fulfil the most imniediate re(|uirem(mts of ])lante]‘s in those 
islands. In Jamaica, theie has lately arisen a vt^ry considtuable 
demand for nen cam^s Avhich am supplied from the collections 
at the Hope Cardens. As soon as the services of a competent 
Agrieultural Chemist aic^ obtain(‘d sugar-cam^ expeiaments on 
systematic lines could also ‘be stai'ted in that Colony. 

New see<Uing (*anes continiK^ to be rais(Ml in most (\)lonies. 
Their merits, so fai* as known, are, fully given in Jteports issued 
locally. The Bai hados Seedling No. 1 17, ])ro))iim‘ntly r(‘feri*('d 
to at the last Conhuema*, has fully mainlaiiu‘d its ])osition in 
this island, and after six y(‘ar’s ex])erienct5 is i*(*gard(‘d by plan- 
ters as a most valuable variety, riuhn* favourable* conditions 
of soil and tdimate, the* amount of available siigai* contained in 
it at Barbados is at the rate of tons of sugar i)er acre*. As 
illustrating what the plant(‘rs think of this cane 1 (piote tlui 
fe)llowing from the* fe)i*fnightly sunnnary of the Hurhddai^ 
Aifrivuliiiral /fepofier, l)e‘e*ember 2*1, 1S90: “The* u)>s anel 
elowns of this season's lainfall has emabled us to study me>?(* 
cle)sely the behavie)ur of the new var'ie‘tie*s une]e*i the sti‘e*ss eif 
e*ontinued dry weath(*r. 8o far it e'oi tainly a]>p(*ars, that in the* 
matte*!* e)f eiielui'ane'e*, as we*ll as in many otlu*r good points, lb 
1J7 ele^arly take*s tijo ie‘ad. \\'he*re‘ i)lante‘el Avith oth(*r vari(‘ties 
the ce)ntrast is strongly in itsfavemr. A midland plante*!*, wlu) 
is a very edejse obsei Aer, founel in a. mixeal tie'ld of AVhite* J'rati,'-- 
i)a!'ent and B. 147. that the latter had. e)n the ave rage, about 
eie>uble the* nund)er of ste)ut e‘ane*s to (he he)le‘ ne) small ad- 
A'antage Avhem Ave e-euisidei- the sugarine\ss e)f the ne*w \ai ie*ty - 
fe)r the eliffe*i*ene'e may be me*asured by many te)ns e)f sugar. 
B. 147 has, te)o, the^ ine^stimable*, ael vantage e)f be‘ing a rough e^anc 
outside*, witl] a te)ugh l iiid, anel e*e»ve*ie‘d w ith a coating e)f dry 
leaves, which he)weA"er dro[)s e)lTi‘eadily Avhen the e^ane is fully 
ri[>e or eait. A sj)e)t e)f this cane*, which Ave^ saw late‘ly cut feu* 
plants, Avas remai'kably free* fremi the ce)mme)n cane-borer e)f 
Avhieh it Avas very eliflieult te> find (*ve‘n a single specimen.” 
There are e)t]ier jiremiising canes sue-li as B. 10(» which, in se)me 
districts, has yieleleel ex(*e‘lle*nt results. A ])e]n(*rara e*ane^ 
(I). 145) after ex])erijnental trials extemding ove*r 5 years has 
twice she)wn re^sults surpassing evem those* e.>f B. 147. It is 
ap])arently A ery susceptil^le te> (b enight. B. 15(), a (*ane Avith a 
high average yield, has shoAvn. on an average e>f 5 years, 
available sugar at tliei rate of 7,.‘102 ])ounds ])er acre*. About 
tAvelvn^ Awietiesin all are under (".xpe*ri mental trial on ])l()ts (M‘ 
srweral acre^s, elistributeel over the islanel, undei* tlie ordinary 
(‘onditions of estate cultivation. In adelition there^ are* se a- era I 
varieties taken up by priA^ate ])lanteis. ' The Bourbon 
cane, until a fcAv years ago almost exclusively cultivated 
here, has now been discarded in favour of ncAv varieties. 
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III addition to raising new varieties from seed, experiments 
are in hand witli canes raised as the result of “bud variation” or 
sport. A striking instance of tills mode of variation in a red 
ribbon cane was obtained last year. A drawing of th.e original 
cane, as also of the sport derived from it, is slum li to-day. 
Also of canes grown from the latter. According to Professor 
JIarrison “the best seinlling varic^ties at DeiiKU’ara have been 
obtained from the rcd-vihhnn canr.'' This indicates a sjiecial 
susceptibility of variation in this cane botli in seedlings as well 
as in sports. 

There are still numerous problems to be soIvchI connectetl 
with the production and selection of muv canes. Some will b(^ 
brought before you to-day. It is evident that, as yet, we are 
only on the fringe of a great. subject. If eventually we are as 
siu^cessful in imi)roving the cane as Huropeau nations have 
been in imjiroving the beet, we mvd not (iesi)air of the futui’e 
of tlie cam' industry in these (Uilouic's -- providt'd, liowevi'i*, 
the manufac'tuie of tin' sugar is carried on with (‘(pially 
improved methods. 


SlTCtAK PWOTORIKS. 

Outside Ih'itish (luiana and Tiinidad art' still confront- 
ed in thesis (k)lonies by diniculties in extracting all tlie juice 
from th(» (‘aiK's and in making high class sugar ni a co^t that 
will enabk' the i)lant(*rs to compete su(‘(*essfully in th(‘ markets 
of the world. Lt is univi'i'sally admit t(‘d that- this can only be 
done in the sugar islands of IJarbados, Antigua and St. Kitts, 
by the c'stablishment of what is known as tlu^ Camtial h\*ict.o]'y 
Systeiii. Sevx*ral attem])ts wt'rt' mad(‘ last year to deal with 
this subject, but, so far, nothing has been actindly doiu‘. We 
have, -howev(‘r, gathei'ed a considerabh* number of facts, many 
of them new, on nhi(*h to bast' future action. In Parbacios the 
general fec'ling ai>pears to b(' strongly in favour of stai'ting a 
Kactory on a co-open at i ve sysb'in. I’lie ])lanti‘rs are coididc'iit, 
“from the information i)ut bi'fore them as to the cost, of .a well 
e(piij)ped CVntral Kactory, that with the capital obtained on 
favourable terms and with (*areful management, co oj)erative 
cejitral sugar factories would ensure* the sugar industry of the 
island })eing ])rolilably carried on.” They sum iij) tlu* rc*sult 
of their emiuiry as follows: “That, with a co-oj)ei*ative 
centi*al sugar factory, erected at a cost- of say TOO, ()()(). paying 
interest at per cent, sinking fund at ])er C(*nt-., and deprecia- 
tion fund at 4 })(*r emit., it would be* possibh* to jiay the j)lantei*s 
10s. per ton for their cam*s as an advance to enable them to 
]>ay their way until the end of the reaping season, leaving a 
prolit of T15,710 to be divided among them, this jirolit being 
equal to an additional Os. 7tl. pei; ton of canes, or altogether 
10s. 7d. After the sinking fund has red(‘enii*d the capital the 
charge for interest and sinking fund tvould c(*as(*, increasing 
the profit by T0,00() per annum, ecpial to Is. Od. per ton of 
canes, making a total of 18s. Id. Tin* depreciation fund would 
be available foy repairs and improvements, thus ensuring that 
the factory would be in good ordta* up to date when it be- 
came free from all eiiarges. There is strong reason to be- 
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lievo thnt a factory could be erected for lens tliaii £ 60 , 000 .” 

This ills ji(]inille^d i*t‘[)rcs(Mils the working of a Cknitral Fac- 
tory ill its most hn'oiirabl(‘ as[>c(*t. Hul- in any case if th(' jilant- 
(‘I's obtain a snbsrantial increas(‘ on tli(‘ir prc^smiL returns the 
stability that would be givcm to (h<‘ industry in beinj>: ^^ble to 
])rofluee hi^j:li class su^^a rs suitabk' tor all markets, inst(‘ad of as 
now. suitabliM)nl\ for one mai‘k(‘< , and t hat a pri'carious on(% 
ANOuld ln‘ a considera bl(‘ gain to the island. 

TIh‘ gcnun al (‘xpr(‘ssion of opinion in Jhwbados. is contaiiU‘d 
in the folk)Aving (‘\tra(*t< from a Petition })res(‘nt(‘d by tli(‘ 
Jhubados (hmeral .Agricnlt ural Society to t h(‘ ( Jenm al Ass(*ml>ly 
in May last : “ 'Idia t tin* pu(‘stion of (\mti*al h^acloricvs as 

ai)])Ii(‘d to tln‘ sugar industry of this island has binm car(‘fnlly 
iiKjuiriul into again by a Fonnniltee of this Society in coiuum*- 
tion with th(‘r(‘c('nt \'i^it of Sir Fnthlxn't. (iniltm* and Sir 
N('vilh‘ liubbock. and that t 1 h' convied ion has dt^'peiuMl in tln^ 
minds ol‘ all who haAt* considiacjl tlu^ matten* that Fmitral 
lAud ()ri(‘s a re not oidy nli^-ohit <‘l \' n(‘(*(‘^sary foi'lln* maint (‘nanc(‘ 
ol’our >nga r indiisl ry. but- imps' lu' r(dit‘d on foi- i‘(‘instat ing it^ on 
a ^nr(‘ basis: pros i(h‘d theyai'(‘ worktsl on a c‘o-op(‘ra t i S't' sys- 
t(‘m. Por if ^nch Pactori(‘s are <‘rect(Ml b\ (ai1sid(‘ capitalists a 
\ (uy larg(‘ pioportion of the im*r(‘as(‘d prolil i‘xpect(‘d from 
t h('ir (‘r(‘ct ion s\(»nld Ix' spent out ol‘ tia* island. s\ h(‘r(‘as if 
cr(Xd(‘d on a co opta a I is syst<‘m by groups of landessm'rs as 
pros ide(| for by lh<* Act passed by ^b)n!• Honourable llons(‘ in 
ISha. a coii-'id(a'a bl<‘ pi'oport ion of -n<*h additional profit ssould 
b(' sjient locally, and all ('la^-e- of oni' comnmnit y bi‘ th(‘i(‘by 
benedited. 

*• d'hat .s'our JNditioma s has (‘ n^ason to b(di(W(‘ that the 
landos\ lua s of tlu' inland an^ d(‘^ii'ous oi* impios ing t Indr systmn 
of mannfacl uring ‘'iigarand thattln'S ssonid gladls' co-op(‘rat(‘ 
to do so if capital could l)e oblaimxi by thmn on fas'onrabh' 
t(‘!‘ms. such as s\ oidd b(‘ po^-^ibU' if ^’onl• llononrabl(‘ lIous(‘ 
ssould pass an Act to i-iiabh* it lo lx* t)blaint'd under guaranl('(* 
of the (h)sa‘rnm(*nt of this island.” 

At Ant igiia, t h<‘ (juest ion of ( ’cut ral Factories ajipi'ars to 
lia\'(' pr<‘sent(*d a simpler aspect than in Harbados, It is imd(‘r- 
sto(xl that most, if not all. the leading jilanlin’s th(‘re hasa* 
alr(‘ady agreed to ac(‘('pt FJs. p(‘r ton b>r their cam's (h'li s’l'ii'd 
ss’ithin a gisen d'st;nic(‘. ami to <*ngage to "Upply tin* faidory 
cont innously foi' a p(*rl(xlofat least ten years. Idu're is to lx* 
a disision of proJits bi'tssa'cn tlu* lactory and thi* plant('rs 
b(\\'ond t he amoiim actually reipiired lo jiay int('rest, jn'osidc'a 
sinking fund and alloss for d(‘|)r(*ciat ion of ma(*him*ry. If all 
the condit ions ar(* fnllilh'd. tht* factory is nil imat t'l.S' to Ix'conK* 
llu* prop(*rty of tin* ])lanlers. In t In* con rsi* of tlu* disi-iisssion 
on CV'iitral IAic1.ori(*s this aft(*rnoon it is jirobable that, the* 
subject AS ill be mori' fully pr(*sent(‘<l to you. 

Ki‘:i)ta'i\(i COST OF ( rr/nvATiox. 

Sidi* ])y sidi* ssiih tin* raising of ness canes ami the ch(‘ap- 
(*m‘d and improsa*d manufacluia* of sugaia s\ a* hasp to considi'i* 
tlie reduction of the (*ost of cultivation. For instanct*, at prc's- 
ent, it is estimated that tlie system of maiiuriDg adopted at 
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Barbados rosts at tho rate of £0 jieraore per annum. Whetlier 
this lar^(^ t\\[)on(lil in*(‘ is absoluP^ly iu*fessary can only be de- 
(*ided after careful and (‘xliaust.ivn‘ (v\pei*iment. KITorts in that 
dijvetion ar(‘ now bi-in^ made It may lx* ix»s^ihl(*, but it is 
not yet i)i*ove(h that a ^(xxl deal of (lu* artilieial manure* now 
a])praxl t-o the* land is not- really (‘IfectiN e* in producing a corres- 
f)onding e'xtra yie^ld of sugar. Similai'ly with t he* costly sysl-eun 
of ix*n manuring now t*m[)loyed. 

A r(‘-(‘xa mi nation of tin* value ol* gri*(*n manuring as an 
('conomical means of f(‘r1ilising (*ain‘ lands. d(‘<erv(‘s cart‘l‘ul (‘on- 
sid(*rat ion. 

It has long b(*{‘n knoNNii that the b'ltility ol' arable lanel Avas 
gr(*ally in(*r(*as(*(l hy occasionally growing l(*guminotis crops 
such as lx‘ans and peas. Tin* ])ra(*ti<*e lias alrevidy lx‘('n followed 
in tin* \V(‘st Indi(‘s. Sinci* J. I(‘lli*(‘igel < Twcon (‘i‘(‘d a fc‘W y(‘arsag() 
the* s(‘ie*ntilic e*xpIanation of the* jiai-t playe'd by le*guminous 
e*ie>ps in iixing tin* fr(*e* idt roge‘n of tin* air, the* >ul)je‘e-t has 
a>suine‘d gr(*at import a nci*. It- is pos>il)l<‘. by u>>ing e‘xae*tly the* 
light plant and tie'ating th(*m in tin* mo.^l ad\ antageeius 
manni'r. that wi* shall find in grei'ii manuring a nu*ans of 
(‘iiriching cane* soil- at a e‘e)mpaiativ(‘ly -mall co-t. Mr. Heive'll 
w ill 1 ‘e‘ad a pape*r \\ Inch I ti u-t \\ ill le*ad to a u.'-e‘l*ul discus-ion em 
1 he* subje'ct . Thea e* will abe» lx* sli(‘\\ n nunu'rous spe‘e*ime‘ns eif 
le'gumineiu- jilaib.-. with iieMlulcs a ml tid)e‘re*Ies allae'lM‘d te> the*ir 
reiots and a slide* .-hewing the* micro-e-eipie* eircanisms inhabiting 
llh*m ha\ ing t In* ]>e)w e*r eif fixing at me).-phe*rie* nilreigen and thus 
(‘iirie'hing t he* soil. 

'riie* e*ost of e-ult i\ at i<»n may alse» be* r(*elue*e*d by ine‘reas(*el 
alte*ntion to reiiation and e-aie-h e-reips. t hu- gre)w ing t o a larger 
e'xfe*ntthan at pr(‘-e*nt the* Ibeiel-t u Its anel sup|ilie*s importe*el 
f|-e»m ot her e'emn I rie*-. 

I Miring s(‘ase)ns e»f elre»ught the'i e* is ofle*n a se‘are*ity eif fexxl 
for e*at 1 le* anel he)is<‘s. It ha*' bi‘e*n -ugge*-! e*el 1 ha I by t he* ge*ne*ral 
use* of .-ileis, alre*aely e*\i.-ting on some* e‘state*s in thi.s islaiiel. 
large* (plant it ie*s e)f v aluable* foeieh*!*. now leist. eemld be* |)re*.-e*rve*d 
in e‘\e'(*] l(‘nt e*oiiditiem. Mr. Iv 1^. ll.TImme* will re*ad a bri(*f 
pape'i' anel give* his own i*\perie*ne*e* ein thi- subj(*ct. Again, in 
(^ue‘e*n-land. elair.ving is be‘ing lake*nup in e*oniu*e*t ion with e*ane*- 
farming. ddu* t w o indust rie*s appe‘ar tei lx* mut ually be*ne*tie*ial. 
\e)t- emiy doe*s the milk finel a re‘mu ne*rat i \ e* maj‘ke*t, but the 
manure* from t he* cat t le* e-emsuming t he i*am* to])- gre*at ly impre>ve*s 
the* lanel. W^ilh dairving again pig-raising is a.— oeiate*(l and 
ai)par(*ntly w it h \ (*ry prolitabh* r(*-ults. Tropical (^u(‘e‘nslanel 
a fe*\\ ye*ars ago pr()elue(*d no-ugar. It- now ])rodnce‘S, not- only 
It) boot) tons of sugar. chie*fly b>' white* labour (for by the* last- 
returns the*r(‘ we'ie'onlv' 7,000 Kanakas in the* Colony ) but if- 
e*x])orts ce>nele‘ns(*d milk, bacon and hams. The* pi‘exlue*t iein of 
the* latter in ISOS. A\asne‘ai'ly se'ven millie)n pe)unel-. 

0 

SI' list 1)1 A in' IXOrsTHIMS. 

i\e‘xt te) Sugar. (\ae*ae) is the* imo-t important )>ro(iue*lie)n e)f 
the* A\'e*st Indie*'. 1‘rinidael is ju-obably meue* note*el for its e-acao 
than its sugar. During the* last- 20ye‘ars'’ ace‘e)]ellng te) the^ 
e)11icial returns “wliile tlu*re has been a iie*t ele‘e*j’e^ase iii tJje 
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value of the sup:ar exports of £712,614 there has been a net in- 
(*rea.se in the value of the eaeao exports for the same period of 
£1,218,522/'* 

The prosperous little island of Grenada is wholly dependent 
on eaeao and s])iees. The exports of cacao are of the annual 
value of £130,()0() to £160,000. Of the s})ices (nutmegs, mace, 
cloves Are.) about £20,000 annually. Ca(*ao is also grown in 
St. Jaicia ajid Donnbiica. The exports in each of the latter is- 
lands in 1808 \\(‘re over one million pounds of the value of about 
£30,000. 

Whei*e suitable (*onditions exist for (*acao growing it is an 
industi y that offers lemunerative returns and deserves to be 
encouraged. It re(juir(‘s little labour, com])ared with sugar, 
and is adaj)ted for both larg(' and small cultivators. No special 
appliaJH-es ai(? i*e(juii*ed for curing, and the demand is steadily 
increasing. 

At Grenada, St. Taicia and Dominicfi where many small cul- 
tivators luivt' alr(‘ady establislH^l ))at(*hes of (*acao it is ])roposed 
to afToi'd advice and assistaiu*e by means of travelling insti‘U(‘tors, 
and establisJj (‘xperiment oi* mod(‘l plots in each dislri(*t, as 
object h'ssons in right methods of cultivation. It is believed, 
if this were done, th(‘ ex])ort.s of c*a(*ao would be gr(‘atly iiuaeased 
in Gnaiada and more' t han doubled in St. Lucia and Dominitai 
within a shoi*t period. Sir Alfi*(^d Moloney, who takes a deej) 
inter(‘st in the woik of this J)ej)artjuent, has referred to tlu^ 
subject as follows : 

“ In coniH'ction with th(‘ Im])erial Department of Agricul- 
tures lie uislu'd to allude^ to a scheme that had lately been 
brought forward, wliicJi. if realised, lu^ f(‘lt coidident would 
])rove in the future an t^ssential factoi* in the imiirovemcnt and 
deV(‘lo])ment of the various economit* cidtuies of Grenada. It 
was pi*o])os(Ml, he said, t-o (establish modid jiatch gardens or ex- 
lierinuMit stations as oliject lessons in tln^ diffeient parishes and 
distri(‘ts. I'iic pr(‘sent time was most oiiportune for th(‘ initia- 
t ion of such a scheme: tJio Agricultural Society was vigoi-ous 
and tlouiMsliing, its nu*inbe]*s W (*re energetic and inlhiential and 
if this idea wt*re taken u]) ami cai-ried out^ by tluan, it would 
confm* adapting bmietit on the (mtire agricultui'al community of 
the island. In order to be plaet‘d in a position to cany su(*h a 
project intoeiTect he undei'stood that tlu' Ik^jiartment w ould be 
ready to extend, say to an acre of ca(*ao in each parish placed 
foi- tlu^ purj)os(' at its disposal for a certain numbei* of years by 
the pro]nietor, but cont inued to be worked by the ow ner, that 
exjiert attention, advici* ami control Avhich would result in the 
maximum cro[) derivable from the cultui'e. lie dicl not think 
it ne(*essary to enlarge' on tJie benefits to every section of 
tlu^ Agricultural ('ommunity that must accrue' freim the estab- 
lishment of sue'h meielel garelens en* experimental statiems, if es- 
tablished in suitable places and easy of ae'e^ess to the agricul- 
tural ])e)])ulatie>n.'’ 

A striking instance e)f w hat may bo tle)ne to assist small 
c.mao cultivateu's exists in the island of Tobage). As the result 

^Keport of the West Indijin Royal Commission, 1897, p. 102, par, 147, 
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of the oin))loynioiit of a. Caeao instructor (at £84 per annum) 
Ch’own lands that up to4\ ft‘\v years ago Jiad beem cnl irc^ly un]>ro- 
ductiv(‘ arc now yiidding ci-ops of lJ)(‘ value of £!2,()0() annually. 
Jt is evidcad th(i only way to l•(‘ach tlu' small cultiv^ator in 
(U)nntry disi l icts is to cany know h‘dg(‘ to him ami give liim 
pi'acti(*al il(‘ld instruction on ( h(‘ lines [hiisikhI in Jamai(*a and 
so clearly d('^cr il)(‘d by Mr. FaAxaadt at tl](‘ last Conference. 
( Il c.s'/ hi(1i(t lUillvfin vol. I. ]>p. lOS-llJ.) 

In Hritisl) (hiiana a\ lierc' cacao w as roiamn ly largely pro- 
duc(‘d by lli(» Dutch afid wlant*, according to thf‘ (h)\'ernment 
llotanist, Avidi dn(‘ sel(‘clionof sitnat ion and soil fewcoun- 
ti-ii's ar(‘ b(dt(‘i‘ adapted to cacao cnltixation” th(‘re is an 
(\\c(‘ll(mt^ oiMMiing foi* similar inst rnctional (dfoi ts amongst, small 
cid( i vat-oj’s. 

Corf(‘c cnlti \ at ion, of lat(*, has bcaai discouraged by loAV 
]>ric(‘s. .V new' (‘-^tate of alxait 2(M) aci'(‘> has lat(‘l>' beam optmcal 
at. Dominica, by a C(‘>'lon co!Te(‘ ]>lan!(‘r, at an (‘h^vat.ion of 
2,500 f(*(‘t. 'rh<‘ r(‘snlt of this (dfoit will be wat(‘hc*d with 
intt‘i(‘st. ir sncc(‘^srnl, Dominica should ]*(‘gain its forimu* 
positi(‘n as |)rodncing samc‘ oftlu' lim^st (*olTee in th(‘ Xiwv 
World. ^J4 h‘ r(‘lnrn^ on tii'st (*lass coHet^ grown in tlie Him' 
Mountains olMamaica ha\(‘bt‘(‘n lit th' a ITected l)y the r(‘C(mtfaIl 
in j)ric('s. 

A r(‘gidar plantalion of india-rnblxa* ti*i‘(‘s. tlu' lirst. in the 
\\\‘st Indies, is hcang est nbli'-luxi at Tol)ago by Mi*. Ks])u'‘ 
Howard. The s|K‘ci(‘s s(‘lcet('d i- t la* C(‘nt ral Aimu'ican rnblier 
trt‘i', loi'ally know n as Cii'** or ** Caiicho“ (Cn.s*//7/oo vUi^Hva,) 
It was r(‘cently r(‘porl(‘d that, this tree was Ibiind ild in Cuba, 
'^riiis is (wi(h*nily an (uror. Ilublxu* trec'-.arc* Ix'iiig ]»lanted in 
small plantations and in isolat(‘d gi'onps also in 4'rinidad and 
Jamaica. The (*nlli\ation i*onld be succc'SsrulIy ('stabli^lu'd in 
soim* localit ies in Ih'it i^h (t'niana A\lu'i*e. alr(‘ady. om' or more 
\alnable specii's ai'(‘ found in a a\ ihl stal(\ 

fh'iiil, cultivation still continm*s to e\])and in .laniaica. 
W ith otii(‘r ‘ubsidiaiy industries i(. is mnv of the annual \ alm' 
i)f m'arly half-a-miilion stm-ling. lnotht‘r pai-ts of the AN'c'st, 
lndi('s it is impossible to establish an (*xport in fiuit. without 
suitabh' m(*ans of shipping b to a reliable marked. Inteu- 
('olonially much more should Ix'dom* with fiaiit. IJns might 
afterwards h‘ad to a re'gular fruit busim^ss w il h t lu' Ibiiled 
kStates and fluropc'. (d-enada. St. Vim*ent, St. Lm*ia, Dominica 
and Montsiurat could gi'ow fruit with gre‘al success. In tlu^ 
cidtivation and s(‘le(*tion of fruit as, also, in handling and pack- 
ing it, a comi)h't(' change' must take' jilaea' befeere* West Indian 
fi'uit (e"<i)eeaally eiraiigi's, pim‘-apples tke* ) e*an e*e)m))e'te with 
preiehme' from e)t lu'r count rie's. As Ht'rrie'k lia-^ it : 

“If lit 1 1(‘ labour, lit t le* 'at'e* our gains : 

Plan's Ibrtune's are* accoi*diwg to his jiains.” 

It is a, singular circumstam‘<* t hat Aust ralian oranges now 
find tlu'ir w ay, on boarel the Jh)yal Mail vSte'anu'rs, all the Avay 
te) the* West Indie's. The'ir chit'f merit is that the'y are avail- 
able ill tlie* olT-se'ason ; ami, fnrthei*, thi'y are' always e*are'fully 
selected, and jiackeel and ship])ed in small, hamly cases. 
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Dni*iiip: oortnin seasons of the year a eoiisiderable demand 
for (-(‘riain classes of ])i*odnce exists at St. liiicia, by i)eoi)le 
(Mn|)]o>'ed on niilitai*y and liarbonr woi-ks, at J^arbados forfi'iiit. 
and \ e^(‘l abk‘^ not ^rown in llie inland, and at TriniJad and 
Hi it isii (iniana foi* tlios(‘ ejni)loyed on sii^i>ai' e^tat(‘s. Supplies 
could l)e shi])ptMl fi'oni tin* X'ir^in Islands, An^^uilla, ^loiit '-crrat- 
and Dominica. Daia^ful ('iKpiii^* i> l»(‘ing njadt* Avitli llie vi(‘\v 
of d(‘V(‘lo[)in^ this hrancli of intci'-(‘olonial ti'ad(‘. JN)Ssibl>^ by 
pnl)li>l)in^' (‘(‘kly inrojanal ion r(‘.'^j)e(*tin^' the reciuii'tmumt s of 
ca(‘l) Colony and the i)j'i(M‘>^ })ai<l. sonnd h in^^^ ('onld bt» nst^fnlly 
don(‘ in tlii-^ dinaMion. It i^ proposial to ai)point local aj^amts to 
'^npply autlnaitic pai't iciila rs and ^i\(‘ Jiints a-5 to what- is 
actually laa juii*<‘(l. Tliis uoujd ((‘iid to !-av(‘ disa[)i)oin tni(‘nt 
and loss to tin* shii)p<‘r<. 

A(jui('i i/rrn AL r:i)r( atiov. 

A cari'l'nl -tudy of th(‘ Mibjc<*t of A ^licult u ra I education 
ai)p(‘ai‘> to show that the tcmhaicy of tln^ c\i>tin^‘ (alm-at ional 
system in nio.'-i. it not all, of tin* \\h‘st Indian Colonii‘s, has 
Ikhmi Io ”i\r the p(\asant a dislik(‘ foi* manual labour and t-o 
disassociat(‘ him IVom t h(‘ (‘ultivation of tlu‘ soil. This ha.-- no 
doubt- Ixam. pi'ifua ril diu' to l h<‘ a i)-'en('c ol* suitabl(‘ ( ]*ainin^‘ on 
th(‘ part of lh(‘ l(‘ac!iers and to lh«‘ (‘duca I ional irndhtaU in 
th('S(‘ Colonic^ followini;’ too closely t hose* of th(‘ IJritisli lsl(‘s. 
Jt i^ incon(*t‘i vabl(‘ in (annmunit i(“- cio-^clN intma'siial in 
th(‘ cultivation of lh(‘ soil that A.^ricull urc slionld not only 
lia\(‘ b(‘cn (‘ntir<‘l\ n(\^^ha*t(‘(I but that th(‘ (‘iicompa'^^mmjt of 
school litc sliould ha\'(‘ discoura.u'cd a 1 1 (mt ion to it. ()\vin^i:t() 
lli(' (‘arl>' p(‘rio(l at which many of tin' cliildina) ar(‘ lamiovcM.! 
from school and the irrc.iridarit \' of I lu'ir at limdama*. it is not- 
pos^ibh' t hat much, if any. di?‘cct tcachin.i;* in a.Ljriiadt ur(‘ or 
w hat has b(‘(m cal](‘d *• fa rmin.u’ ” can be uixam in (‘leimait ai y 
schools. A\diat i'' lir^t i'(‘(|!nrc<l i.-- that- a sca ii^s oj’ obj(‘ct lessons 
b(‘^ 4 i\'en by intellin’ent ami ■^ym))a I h<‘t ic t(*aehers in all cla‘^s(‘s 
of school^ <o that, to adopt t h(‘ words of t]n‘ .Vrchbi'^hop of tin' 
\\'t‘st lndi(‘,'', “ I h(‘ entii(‘ youth of tlu‘'>(‘ pur(‘l>’ a.^iacadt ural 
communit i(‘s .-'hould be traim‘d In a n a t mo^j )hei*(‘ faN'ourabh* t-o 
a^ricult t hat t lie\ ^hoidd yo-ow up inter(‘-t(‘d in it and tliat 
th(‘y should h'arn that tilliny the soil and caiiny* foi* crops is a 
w'oi'k Avorthy of beiny studi(‘d by int(*lliy(mt minds and liktdy 
to haul to yi*(‘aler lieallh a'^ well as ynaitia* [>rolit than t!ie 
j)ui*(dy (*l(‘rica 1 work w Idndi is now so k(‘enl\ souichl I’or by tln^ 
moj*e capable jx-asanl boss in (he West lndi(‘^.' 

ld\(‘ scheme of agricultural instruction snyyi^sttnl to m(M‘t 
th(' imt^nediati' reiiuirmmmt of ehmumt a r\* schools aims lirst- of 
ail at i*i?nderiny‘ t In* (‘xist iny ttau-hers compett‘nt to y‘i\'e sinpilc* 
()bje(*t d(‘s-ons bt‘ariny on Ayricnlture and ilbmlralc* thmn by 
(‘xp(n imcnts ami actual sp(M'im(‘ns. e\amj>l(‘s of yi'owing plants 
should b(‘ yi'ow n in pots and boxi*-- under tin* (‘s of tin* f*hil- 
di*(‘n and (wan y stayn* of t lunr yrow tli as Avel! as t-lu* condi- 
tions biA ourabh* foi* rapid and successful de\'(*l(>pimmt- should 
be ch*arly explaiiu'd. '.riiis much is within t-lu* j‘(‘ach of tin* 
po()i*(*sl, s(*liool in th(‘A\'(*>t Indies. All, hoAvewan*, (h‘p(‘nds on 
lln^ amount of know ledge* and the int-t*rest throAA n into the 
subject on the part of the tea-chei's. It is propos(‘d io assist the* 
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means ot attfmdin^- com-.-c's of U'tMnrt^- (ln]*in.L>' tlieir holiday^. 
Wdiih^ att(‘ndini»: t.lu'se Itn'Inre'-, all out ol* poekcd e\|)(Mises, 
((V\(*(‘l)t in Jir'itisli (iniana. 'rrini<lad and Jamaica ) ar(‘ [)aid by 
(lie Im|)(‘rial I )(‘j)ai‘tm(‘nt uF Ayricnlt ni‘(‘. |j(‘ctni(‘s to (‘lemen- 
tar\' t('acli<*] s \\ (‘re .^ta i tcd last \ (‘aral 1d‘ini<lad. St- Lucia and 
Barbadn.s. In (‘a('li (*as(‘ willi '-in^nlai* '-mM-c>>. 'rh(‘y will be 
continmal n(‘vt week at d^)b;ly■(>. (u*<‘nada, SI. N'imanil and 
Dominica. 'J'li(‘ teaclici*s >(» fai* lia\(‘ ^liow n l li(‘niM‘h'(‘s most. 
an\iou> to a(‘(jnii*(‘ knoukal^t* of the |)rinci|»l(‘> ol* A^i'i- 
cnllni‘(‘ ami it i^ ant icipatcal that dinini;- tln'in^xt two years 
mo.-'t ot t h(‘ (vvi'-tiny teachers thr<»u^hout the Indies will 

luivi' |)a>.s<‘d through th(‘ inil iai <‘onrM‘ of I i*a iiun^-. d'lu^ ti'acin'rs 
now at tlu' trainin^^ coll(‘i;*(‘^ and all l‘ntnr(‘ .^Indents ))assin^' 
t hron^di siK'h cnll(‘t>(vs -^honld b(‘ Tnlly in^tnadc'd rnid be com- 
|)(di‘nt to teach A^o i(adtnrc Ixd'orc thc> aic placed in (diai\U(' of 
schoob. hd)r I h(‘ pr<',-(‘nt . Hlacki(‘*^ ** 'kropical Ibaadca*-. " books 
I and IL aia^ rccoimmanlcjl bn* n-c in >chooN, but ,i>r(‘al cai'(‘ i^ 
laapni’cal to prcw'cnt mere book lvno^\ h‘d^(‘. which worthless 
ti^kini*' tin* place oi‘ tin* ini ellc(*t nai education ami I In* hand and 
(‘y(‘-t raining n(‘cos'>ai> bn‘ ae ricadt nra I pur^nils. To (‘\plain 
chaarly what .-honld h(‘ aimc(l at in I hi> (‘onnect ion. I cannot do 
b(dt(M‘than (piot(‘ Iroin a publication recently i'^^mal by tlK‘ 
hhamch < ioviaanmait on the “ I’eachini; ol‘ LJeimadarx bhais oi* 
A;..'ia(adt ur(‘ in Ibiial Schools": 

*• / n^t met ion in tin* (‘lennaitary principh's oF a^ricultnre 
su(‘h as can lx* prop(‘i'l\' in<*lml(‘d in tin* pioyramnn* oF primar.N' 
schoob, ou.J 4 :ht to h(‘ addi'(‘--<‘<l !<*->'•' to tin* ni(‘nior\' than to llu* 
ini clIi.L'cnci* t>F t he chihlriai. It should be ba^(‘d on ob-er\'at ion 
oF t he <‘\ (‘ryda\' Fact-^ oF rural Jile. and on a s>'st(‘m oF simj)l(‘ 
(‘.V] )ei*inu‘nl s appropriate to tin* ic'^ourc'cs (>[ tin* school, amt 
eahailated to brin^ on F clea rly t he Fnndann'ntal >ci(*ntitie pri- 
eipl(“s umk‘rl> in,LC t he nn»-t imi)ortant ai.:a i(adl ural o])(*rat ions. 
Abo\a' all. the pupil.- oF a rural M‘ho<J -honhl l.x* taii^bt tiu* 
ri‘a.'^on,s Foi* 1 1n*-!* operations, and I In* explanations oF the 
])henojmcna which accompany th(*m. hul not tin* dc'tails oJ‘ 
jnedhods oF (*\(*cut ion, still les- a rt'-ume oF maxims, (hdinitions 
or a^i'icult ui'al pr(‘ci*ih-' To know* the (‘ss(*ntial conditujiis 
oF tin* ^I'ow t h cF cidti\at(*d ))lants, to under-land lh(‘ reasons 
For tin* wa)i*k oF or‘diiiar>- cull i\ ai ion-, and For tin* ruh*s oF 
h(*alth Foi* man ainl domett ic animals such ai*e malJ(*i‘s w hich 
should lirst b(* tau^iil to evc'iyone who is lo live by tilling the 
soil ; and this can hi* done only by the e.\i)eriniental method." 

A,, a, hi^liei* sta^e in AKi'hadt ural education it is i)roposi'd 
|.o mainta in a^i icull ural si’hoob the lirst at St. Xdncimt, St. 
J^ucia. J)ominica and St. Kitts. The boys will be F(‘d, clothed 
an(llraini*d Free. Atlmission to the'ye schools will bi^ oFFered as 
an exhibition to boys in elem(*iitai*y schools oF about 11 yeai'sof 
agewhohaM* passed tin* 1\' Standard and who show juoral 
and intellectual aptitude For smdi instruction. 

AVe Ijave ni'xt tin* scheme oF insli*uction in Agricidture to 
boys ill Secondary and High Schools assisted by the special 
lecturers in Agriculture i>rovided by the lmt)erial l)e])artmen L. 
At the same schools scholarshijjs are oll'ered to boys from the 
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(‘ouiitry distiicXs, tlu^ sons of planters in inocleratt* cinnini’ 
stan(*(^s, ulio int(‘n<l to dc^voto tluansolvc's to agrifnltnral 
l)ni*siiits. 

Lastly, tlaati ai‘t*> l(‘ctnri‘s to the yonn^^er ^(*neration of 
])lanl(‘rs aial otluas en)^a^i‘(i in Agi ieultnrjil ])ni*snit-s to alToi'd 
infoi'ination and assistan<‘e in elucidating; t h(‘ sei('ntilie probUans 
Avliieli undei’lie tl)e practical Avork in Avhich they are daily 
engaKt'<h 

This is a bi ief sk(‘tc]i only of 1 h(‘ s(*]u’nie of .\gi‘icultni*al 
l^kiucation now bein;j; act i\ ely carj'i(‘d on in tJi(‘S(* Col()ni(‘-s. Tin; 
tlelalK ha\'(‘ b(‘en cai‘(‘fully and gradually (‘Vols (mI in conjunction 
Avitli tiion^'ld ful and ](*ading iikui Avith great ediica-t ional (‘\ i)(‘i‘i- 
i‘nc(‘, inid it may be conliihaitly anticipated that- it (‘ITorts ar(‘ 
consi.^tcailly sustained bn a gAUKU'ation at leasi, W(‘s]ianiay 
the foundations ol‘ a larg(*i- measure of ])i()s|u‘rity for all chiss(‘S 
of 1 )eo[)h‘ in tlies(‘ t\)loni(‘s, both white and black, than has betm 
])(jssible in an.>^ pr(‘\ions [)oi*tion of theii* history. 


TI{KATAII-:\T OK DISKASKO KLAXTS. 

At th(^ lasi- ( 'onfeiumce, follow ijig* a pajan* r(‘ad by Mr. 
W. Kawccd-t, fMj.S., (ju th(‘ jncwamtion of tlu' introduction and 
si)ri‘ad of fungoid and insect ])(‘sts, it Avas vcny foicibly 
im|)!*ess(*d upon us tJiat sonic gcuK'ra) (dfort was ne(*essary to 
1)0 tak(‘n in the AV(‘st Jndi(‘s to prot(‘<-t our crops from tJu' 
desti‘U(*ti v(‘ influ(‘nc(.‘s of pests. A(*lion imd(‘r this h(‘ad would 
iiatni'ally divide its(‘lf into two cat(‘gor](‘s : ( 1 ) the cnV^ctive 
treatnumt of i)(‘sts aheady (‘xisting, tiius eradicating or 
ch(‘('king their s])rt\‘ul amongst (M-onomic ])lants; (2) tin' 
adoption of su<‘h iiK‘asnr(‘s as may bi‘ found suitable and 
convenient to preATut the introduction ui‘ other [lest^ into the 
West Judies. 

Jn regal d to t]i(‘ Jirst, I may imuition tlia t- I lu^ ScH'ietary 
of KStaU‘ ]ias api)i‘oV(‘d of the appointment of an h]conomic 
l^ntomologist on tlu‘ staff of tlie lm])erial I )(‘}>artmen t of 
Agriculture. Tlie olJiccn* s(‘Jected for the post Mr. II. Ma-xwell- 
Lefroy, 13. A. of King’s Col U‘g(‘, t’ambridge. lias aheady arriv(‘d 
and taken up Ids duties. His stuA'ices w ill be available^ to tlie 
VVA'st Indies gen<a*ally and he will tiavel as reepdred. In tin* 
case of Jamaica and British (Iniaua, avIkuh' tlu^ Curators of 
the Mus(Mims in those (-olonies hav(‘ alrc'ady given valuable 
assistanci^ in this direction, lioth to the (hiveiiiment and the 
general public, it is anticipated that Mr. Lefroy’s collaboration 
Avill not be necessary. This will allow him more tina* to 
deA'ote to jirobhuns conne(‘tc<l w ith the otlnn* C’oloniivs wluu'e, 
1 feai*, the destruction of food and other crojis has reached a 
stage that will r(‘(pdre the utmost energy and skill to deal 
Avith it. The injury done by scale-insects (t^ucids) amongst 
citrus fruit (liim^s, oranges, grape-fruit cVc.) has in some cases 
led to the total abandonment of cultivation. After a carefid 
study of the lib'-history and the identilication of these ])ests 
steps w ill be taken to deal w ith them by spraying" and 
AA^hat is knoAvn as the gas treatment," so as to rediu'e their 
number and operations Avithin sncli limits as Avill enable 
cultivation to be carried on Avithout serious loss. Scale-insects 
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also attack cocoa-iiiil j)alnis, and almost every oconoinii* [)lant 
in the West Indies. 

8])ecimens of inseids causing injury to plants and intemded 
to be reported ipum by the Impmial J)(‘pai tment of Agriculture 
should, ill the iirst instaiUM*, be, sent to the Commissioner 
through th(‘ chief botanical ollicMM* in tJie Colony, accompanied 
by full details and st^curidy ])ack(‘d for transmission by post. 
AVith regard to the second of the steps ni‘C(‘ssary to bi* taken, 
viz; to adopt measurers to ])r(‘venl th(‘ further introdmdion of 
pests into th(‘ ^Vest Indies it would be well to extend aed ion 
under this head to bgth fungoid and insect pc‘sts. Last year it 
was suggested by Mr. Fawcet t t hat tlii' machinery necessary 
for this purpose would b(‘ an Act entrusting genei*al i>owers to 
the (lovernor of every AWst Indian Colony to prohibit, umha* 
competent advice, the imjiortation of sihhIs. cuttings oi* ])lants, 
wraiiping Ac, likely to leatl to the introduction of any sjiccific 
insect or fungoid pest, from any country wliere it was known 
to exist. Outside this it is desirabhj also to ])rovide foi* the 
inspection at the ])ort of entry of all cuttings and jdants so as 
to keep th(i cinailation of thest‘ strictly umhn* obsm vation 
and deal Avith tlnmi in tln^ gma^rat widfart' of the Colony, 
Tlie subj(H‘t is down for discussion on Monday. In tlu‘ 
meantime cojiy of corres])ondence bearing upon it has Inam 
printed and will \h) distrilniU‘d amongst the Mmnbers of the 
Conference. 

1 only add that T look forwai-d wit h great intcri\st to the 
busiiH^ss of tliis C'onferimce ajid I am conlident; you will all 
lieartily join im* in rendering it iiroductive of good to all paids 
of the West Indies. 

Professor J. P. d'Albu(juei<|Ue then lose and moved a vote 
of thanks to tlie President for his very able and intmesting 
inaugural vXddress. 

Tlie Honourable Francis Watts seconded the motion u JiicJi 
Avas carried unanimously. 


The follow ing pajiers Avere read at the ( 'onfeience ; 

SLCLVK INJirSTHA . 

Notes on Sugar Cane Fxperiments. (Piofessor Harrison and 
Mr. G. S. Jen man.) 

The lines of future Avork in sugar cane Manurial Fxpei*i- 
ments. (Professor (VAlbmiuerqae.) 

Possibility of imiiroving the Sugar t'anc ~ 

(a) by artificial <*ross fertilisation, 

(b) by chemical selection of “seed (*ane" 

(Professor dWlbuquerque) 

A method of using conti'ol plots in experimental field culti‘ 
vatiou. (Professor d’ Albuquerque.) 
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Rotation and Catch Crops on Sugar l^lstatcs. 

(Mr. J. R. Rovcll) 

(d*(*(*n inanni-ing as a means ol‘ rcrtili-'-ing cam^-lamls in 
tlu^ ln(rn*s. Illn.'-trali‘d w itii .Npccinnais of plants, s(‘eds, 

tnbcrcl(‘s. iV:c. (Mr J. ]{. Jh)V(‘ll) 

Silos on Sngai* Rotates in Rai hado^^. 

(Mr. K. R II. Th()rn(‘, K 1. C.) 

Tin* ]>i*cs(ait por>ition ofi^lTorts to supi)ly “(\‘iiti*al Cactoi i(‘s" 
atRarbados and Antigua. (TJui ilon bli*. h\ J. Ciaikc' and t-h(‘ 
llon*bl(‘ Fraiicis Watts) 


KI)r(’ATI(>NAL. 

T(‘a,ching Agi i(*ult lire* in High Schools and ColI(‘g(‘s. 

(Ml*. II. l)(‘iglit<>n ami tin* R(^\d. W'. Carol!) 

"I'i'aching Agricultmu* in Flcnn‘nlai‘\' Scliooh. (Tln'K(*\d. 
J. K. Rcc(a*, (\)l()in*l Hicks, Mi*. Wm. Hlair, Mr. C\)llcns. Mi*. 
Watkins, and Mr. Hudson.) 

School Plots as aids in tcai*hing Agricultui*c in tdi‘nn*n(ar>’ 
Scliools. (Hon. \\’. lAn\c(‘tt.) 

Aims and ()bj(*cts of hkvpcrinu'nt iV: Ti'aching Stations. 

(Ri‘V. Canon Simms.) 

Fxpi*rim(*n( Station W'oik in Ti’inidad. (Mr. J. H. Ibii’t) 


(ii:M:uAL. 

J^\)od Supplii*s of 1 In* L(*cward Islands. (Hon. Francis AVatl-') 

J )istribution of Fcononiic Plants in r{‘lalii^)n to Agiicultairal 
ilcvclo] linen t (Hon. \\bn. Fawcett) 

Steps taken at the St. \ incent Botanic Station for the di^- 
tribution of seeds, plants etc. after the hurricane of lSi)S. (Mr. 
Powell ) 

Suggestions for incri'asing the us(*fuhn*ss of tJie Jhitanic 
Stations. (Dr. Alford Nicholls.) 

Packing .seeds and jilants. (Mi*. J. H. Halt) 

Hee-k('eping in Jamaica. (Mr. T. II. Doidgi*) 

Suggestions tor the insi)(*ctioii and trt‘atmi‘nt of imtiorted 
plants (Discussion) 
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NOTES ON SUGAR CANE EXPERIMENTS ^ 

BY rUOFESSOB .J. B. MAUlUsOX, M.A.. F.l.( F.a.S., 

(fO\ern]»u‘nt Aiinlyst, and 

trF()B(iF s. .JFNMAN, (ilovcninKMi t ]5(>tauist ami Superiii- 

tendeub ol the liotanie (i!ar«lens, j^i itisli (hiiaiia. 

in i*cs])f)ns(^ to a. riM|iu'st froni tlu' Presidc'iit, we Ih’vve ])]•('- 
pariMl lor this C'ontVn'tmee a j>ai)er (h'alini; with futility lines of 
c'xperiimnital work Avith thi‘ Sn.s^ar (\\]ie in the Wc'st Indii's. 
rnfortunat(‘]y tlii^ (^)nr(n*enee is hc'in.u: held jnst- at the (nid of 
tlie })nsi(\st s(v‘ison of tlu' y(‘ar in British (hiiana. and that^ 
eoining to^ethcM* with tlu^ very < 2 :i*(‘at anionnt of rontim^ oftieial 
dnti(‘s whieli falls to tlu^ shaiv of both ol ns far in excess, both 
in amount' and varied y, of those (h^'olviiiLC on tln^ oflieuM’s hold- 
in^j; similai* posts in the‘ Brili^^h \V<‘^t Indian Islands, lias 
])r(*v(‘id'ed us doin^* more^ than throwing; to,u(‘l inn* a, few ron|i;lj 
notes. 


M AM BFS. 

Wt‘ will first of all (k‘al with tin' siib.jc'el of (li(‘ manures 
nMpdsite l‘oi* lh(‘ su.i;'ar cam*. I\>ssibl>'. soiik‘ lua'e will eonsiden* 
that th(* mock' of i)r(‘|)arin.ic flu' land oui^ht to Jiavt' reeeiveal 
eonsi(k*rat'ion Ixdore' manui'es. but as th(‘-'(‘ modt‘s must u(‘e(‘s- 
sa.rily vary iii eae'h c'oIoun' or island, and to a ^re'at (‘Xtemt (wem 
in tlu* dif1‘ei*(‘nt distried^ (»f (‘aeh of th<*m, we do not think that 
any us(‘ful juiriiose is likely to be attaiu(‘d by our (k'seribinjj: 
and eritieisiiiK tlu* nu'thods adopt(‘d in the few islands and 
colonies wc‘are }K*rsouall>' acepiainted with. 

Fift'(*eii yt^ars a^u) llu* subj(‘(d of tlu* manuiiiiK of tlu* sut?.'ir 
caiu* Avas one which could bi* approach(*d with a liKht. lu‘art. 
So littk* Avas kuo^^ n that tlu* write*!* of a pap(*r could safely 
assume that lu* (*oukl not kiuwv less than those* te) ^vhoJn it ^^'as 
reael ;but neiw the* matte*r is on a. elihere'id fe)oting'. e*ve‘ry planter 
anel some* (*he*mists a ml botanists ee>nsiek‘r t he‘mse‘l\ e‘s aut horit-ies 
U])on it, altheiUKh tlu*ir eipiniem- ai-e* far teeo freepu*ntly ba,se*elon 
deeluctie)ns elrawn from tlu‘ir later i‘xpe‘rienct‘s, theise* of formei* 
yc*ars tei whiedi at tlu* time tlu'V te‘nae*ie)usly lu‘iej be‘in^ cem- 
V(*niently fe>r^U)lten. It is ne)W' t w e‘nty ii \ e* ye'ais sinct* one e)f 
Us lii’st aii*ive*d in the \Ve‘st lnelie*s whilst' the* e>ther has nearly 
attaineel the k*^al majoi-ity in the ye*ars of his residc*nc(*. At 
the time when Ave* e-ame emt heie. the* majority of jdanters 
che)se thedr jnamir(*s by tlu* snu*ll. thee'olemr, the name of the 
maker anel the3 size* e)f his ael \ (*rtis(3ments, but ])rinci[)ally by 
the amemut e>f cre*elit the* s(*lk*r alle)we‘el. The lemge*!* tlu3 note 
could run, (anel avc beliewe that- se)mc ai*e still running) tlio 
bette*!* the manure. Is it te> be Ave)ndere‘d at that in tho«e days 
the iilanter clu*erfully applieel (daubers salts, E])som salts or 
ceminion salt sold to him fe)r use as nit]*e)i<en()us maniire^s, or 
se)ught refuge aiiel, as he he)ped. safety, in the aj)pli(*atiou of 


Note :--In jnslicc* to the writers of the*se N()tt*s it is (le‘sir}il)le t hat our 
reaners should bear in niijid the pressure of cireuiiistances under whicdi they 
were i)repared. It is hoped in future notes on the satiie subject, several points 
now only brieily referred to wall be dealt with in detail. — LId. W.I.B,] 



160 


natural luaiiuros siieli as Peruvian guano, at t'nios consisting 
l)rin(*ii)ally of ro(*ks, oi* ot* advertised nostrums such as the 
rrban sugar canc* manures, tiie sole virtue of wliich lay in the 
fee ])aid to tlu^ cluuuists who ])ufl\‘.d them? 

Jhit now planters ha.va> gone to the other extr*eme, and we 
doubt- whet-hcu* in many cases th(\v <1<) not injure tlieii* soils and 
the yields of tlu'ir crops by the api)li(*atiou of their ill-digested 
study of the (‘oiiliicting j*(\sults olferc'd For tlieir guidance by 
vai'ious experiuumt- st-ation^. It is an opcm (piestion as to 
wh(‘l]i(‘r tli(‘ makei’s of (*ei*ta.in manui‘t^s in b> -gone times did 
not m(‘rit tlu‘ gratitude of their customers by ])reventing over- 
mauuring with active' constituents. 

At- tlu' i)res(‘nt time, plantei's are becoming moi'e and more 
unwilling to b(‘ giiideul by the lai*ge and varied (‘xpt'riemce of 
su(*h res])(H*table niakei's of manure's a-s Me'ssrs. II. E. The)rne 
Son e>f Hai*bados, the Anglo-C\)nt-inenta I Manui*e Co., the' 
l/iwe's Manurei Co., and Me'ssrs. Pae*kard A Se)ns, not te) mention 
a he)st e)f e)t-h('r nriuurei ])re>duce'rs. These' makeu's have tlu'ir 
chemists, usually men of high attainments, and, as a rule, are^ in 
far bette'r ir)sitions e)f judging tlie retpurements e)f variems 
l)lants e)ii varying soils than ai-e the se)-e‘,alled praed-ievil ])lant-e‘i's 
and, dare we hint it, in some' e*a-ses the e)ffi(*ers in e*ha-rge of 
experiment stations, (luieleel to se)me e'xte'ut by the local 
kne)wle'elge e)f the fe'w oflicial chemists e)f the West Inelian 
Cedemies, e)f whom e)iie e)f us is ne)w the' sole survive)!* of thew^ 
whe) he'lel e)itie*e' in the e'arly eightie^s, the re'[)utable^ rna-nu- 
fae*ture'rs tiaisting to t-lienr e>\vn rese)U]*e*evs pre])are‘d the maiiui'e's 
which pi odue'e'd tlie) large e*re)ps whie*h e*hara(*te‘rised the' later 
years e)f t lie e'ightie's, and one e)r twe) e>f the) fii*st e)f the nined-ie's. 
Idle) enily ])oiiits that e‘a-u be) aelvane*e'el against tile use of the) 
sjie'cial manure's eif rei)utal)le makers is that they may contain 
ingredients whiedi may not be e.'^sential te) the soils u])on whie‘h 
they are te) be used, and that the makers ivap a well earneel 
profit from the use e)f tlie'i!* kne)wle^elge .‘ind i*eputatie)n. 

yVs, he)\reve'i', the sugai' plante'r is at pre'sent eh'termineMl te) 
kiieiw as mue*h of the sciene*e' e)f agricultural prae*t-ie*e as 
he' e*an, anel e'spe'e*ially as in some' e)f the' islands ami ceilonies, of 
whicli tliere are' i*ei)re'sentati ve's here to-day, the iteme)f manure 
bulks large' e)n the ye'ar’s ae*e‘ounts, anel, not infreepu'iitly, mate- 
rially eliminishes the ne't pre)lits for the* i)ropricte)rs, we will 
conside'i* the* vai ious pe)ints by atte)ntie)n te) wliich jiossibilities 
of impi'e)ve'el yie'lds at elee*re^ased e*e)sts are*, in e)ur eipinion, 
l)re)mise'el. We will eleal with our subjee*t under tlie fol- 
le)wing iieads: — 

1. Nitreigemius manures; 2. Phosiihatic manures ; fk Pe:)tassic 
manui'cs; b Cak*ai*eous ma.iiures ; 5. Cemiplete manures; 6. Pen 
manures. 

NTTROOENOL-S MANURES. 

All, with tlie peissible c'xception e^f the Leewarel Islands 
Chemist, are) now we'll satislieel that, if all other essential ceni- 
stitueiits e)f plant fe)e)el are piresent and the elimatie* conditions 
favourable, the fiedd yiedd e)f the sugar cane is goveriieel by the 
amount of available nitreigen Avhich is at its disposal. This is 
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amply proved by the results of exj)erimeiits in British Guiana, 
in Bai'bados, in Louisiaiin, iii Java, in tin' Mauritius, in Hawaii, 
and in Queensland. TJn^ points wliicli require local examina- 
tion by the expcnimenlal stations are in our opinion the 
selection ol tlie most suitabJe and ec'onomical form by whi(*h 
the nitrogen can be applical, and tin* dtdei'inina lion of tlio 
amount wiiicli th(‘ ]>lant (*an make full use of. 

The most availabh' foi ins foi* use in the tro])ics arc doubt- 
l(\ss sul))hat(‘ of ammonia, and nitrate (d* soda. The fornu'r 
apixsars to gemnally I’c^ult in tlu^ mor(‘ favoui'abh' I’cdurns, and 
is (easier of application and ch(‘a.p(n* of carriagt^ (per unit of 
nitrogen.) 1ji British Guiana, \V(^ certainly give the 2 )referene(' 
to the ammonia salt and tlu'rt' are no signs of the abaUnncnt 
of siudi pref(‘M‘ncc‘. AVe admit that., if car(‘fully and intelli- 
gently appli(*d in comi)ara ti V(‘ly small dr(\ssings, nitrat(' of soda 
will giv(‘ at least as good results as an ecpiivalent amount of 
sulphate of amnumia : its great liability to (hdicpa'scence in our 
damp climate and it-- lia bility to loss by surface^ (b*ainag(‘, caused 
by heavy rains soon aften* its application, being its main draw- 
backs. Hxperimemts ha,V(‘ sliown us that as a 7*ul(‘ 250 lbs. of 
sul])hate of ammonia ])(‘rac*r(‘. an amount yielding about 50 lbs. 
of nitrogen, is the most c(‘rtaiidy prolitabh*, dressing, and when 
used at. this rati‘ N\ may safely calculat-(‘ that (‘ach 10 lbs. of 
nitrogen per aci(' appli(‘d in tlu' manure^ Avill result in an 
a V(‘rag(‘ annual yi<‘ld of two tons of can(‘s ovia* a. sm*ies of years, 
and may ic'sult in om» of t wo and a half to three tons in 
favourabh‘ y(;ars and on well tilleci soils. 

AVlnm sul[)hatt‘ of ammonia is applicMl in (plant it i(^s gi'cater 
tha.im‘100 lbs. pm* a(‘r(‘, t h(' (pu‘stion aris(‘s as to whether any 
commensurat.i' ad \ antag(‘ is lik(‘ly to b(^ obtained. Gp to the 
pi'(\s(‘nt. e\]K‘iimen(s havi‘ shown that such advantage is 
problematical, and (h‘p(‘ndent on tlu* climatic conditions. In 
unfa.vourabl(» years no comnumsuratc' advantage has been 
gaiiK'd, but a 'i)(‘cuniary lo<s sustain(‘d. In avtn‘ago years the 
additional yic^ld has recompens(‘d us foi* tln^ cost of tlu^ manure, 
Avhih' in good and faA'oui'able yeai’s considi'rable profits have 
been obtained. 

With nitrate' of soda, similar re'sults have Ikhui obtained 
only Avith’^dr(\ssingshot ('X(*('(*ding 25(i lbs., ecpialto 40 lbs. of 
nitrogen ])er acre' *, but- with lieaAuer di*('ssings no commensurate 
advantages ha ve been obt.ained in either unfa voui’able, average, 
or favourabh' years. 

As far as our ('xpcM'inumts Jia V(‘ bc'cn (\arried, nitrogen in 
organic matti'rs, such as dried blood, have always givmi lower 
yields than have eipiivalent amounts in tlie form of sulphate of 
ammonia and nitiate of soda. 

• 

AVe hav(', howc'ver, got the b('st results by using mixtures 
of nitrate of soda and of sul])hate of ammonia, in the i)ro])ortions 
of one third of the niti ate to two thirds of the sulphate. 

Th('s(^ results have beam obtained on more or less heavy 
clay soils and it appears to us that others materially different 
may be obtained on lighter lands. Also, as it is important in 
Deinerara for the canes to have an active growth during the 



earlier luontlis ol lh(‘ir caiH^er, and, that such a-ftivn growth 
should i(‘riiiinai(‘ in time for tlieni to bo a,bl(‘ to mature before 
th(‘ iiviping stvisoii, AV(^ luive always applied the Avliole of tlie 
nitr()g(‘n either as sulplial<‘ of ammonia, nitrate of soda, or dried 
blood, at' ail early [Kuiod and in one dressing. 

Tli(‘ points A\hi(*h in our opinion rt‘(iuire investigation AAuth 
](‘ga.rd to iiitrogiMi ari^ to aset'rtain the maximum amount 
which rail be (‘eonomically appliiMl in averagi'. yeai's, and to 
(hdermine the adA^antages or disadvantage's of the manuring 
Ix'ing dom* in oiu' or more applications. 

This must bi' the' work of the' local stat ions, the larger ones 
b('ing more' tittingly occupied by in vestigating tluj broader 
priiieiplers of scieaitifie' agrieidtuia'. 

It would also be' eh'sii'abh; for comparative' e'xpe'rinu'uts to 
b(' made' w ith such substances as drie'fl bloexl, and with other 
oi'ganie* soure't's of nitreige'ii on both light and heavy seiils. 

IMlOSPllATJe’ MA.NMUJKS. 

W(' have' lu'xt. te) e‘emside‘ 1 * the a])pli(*atie)n e>f jiheisjihenae* 
ae*lel. It ma>' he tjike'ii as an axieiin in sugar e*ane' planting that 
])he)s])ha 1 e'> must he apjilie'd te) the seiil if the' he'althy giaiwth 
anel vigour eif the' plants are tei bi' maint-aiiU'el. The^ feirms 
which have' be'e'ii la'ceimme'iiele'el ai*e‘ useel as tine'ly grounel min- 
eral phosjihate' eel' lime', ])re'e*ii)itat.e'el pheisphates, beine' (lean*. 
su|)e‘i‘phe)sphafe* e)f lime', tine'ly greiunel Jb'elonela eir ( kinne'tabh' 
phosphate- anel slag ]>he)spha levs.* Kxpc'rime'uts have' pi*e)Ve'el 
that tlu^ action e)f liiu'ly g’reainel mine'ral pheispha.tes is ve'ry 
slight: and that wdiih' the'aediein of ])recipitateel phe)s[)haf/es is 
marke'd. the'ir exist jiiohibits t-he'ir use'. In all e*ase's, the use of 
liiu'ly greiunel heme piiei.sphates has give'ii fail* returns. ])ut at a 
high exist ceimpare'el Avilh several other fe nans. 

^^dlel e snpei'jiho^phat of lime' is usexl, it is neexvssary I’or it 
tei be* appli'*el cautieiusly. as in seweral e-ase*s its use* in very high 
preijieii’tieins has neit- ix'sulteel in incre'ase'd yic'lels. C'arefully 
e einelue'ted exfie'rinu'iits are^ nece'ssary to find enit the etause' of 
this, whe'tlu'r it is eluc simply to exe*essive ae'ielit-y, eii* t-ei ae-iel- 
ity in the* fen in eif sulpJiuric ae-iel eir Avlu'ther, as the* Commis- 
sieinereif Agrieailtnre' sugge'stexl at/ the* hist CJeintere'iHX', to seime 
]ihysieileigie*:d ae*lion. .\ltheiugh we* neith-exl this action many 
ye'ai's agei with eirelinary sujie'i'pheisphate' in llarbadeis, Ave have 
neit neiticcd it in I)e*nie‘rara ; on the* eithe*]* hanel, there*, inci'eased 
elrcssings have* give'U incix'ase'el yie'lels, anel enu* year Avhen a 
poi’tiein eif the* tie'lel by an e'rreir was dix'sse'el w ith exnu'e'iitrate'el 
supei jiheispha te w ith h*> per cent., assimilable ]ihe)s]iheirie acid 
inste'ael eif the eirelinary with Ki pe'i* c(*nt., the ixcsults Aveie mark- 
exlly in favenir eif the he'avie'.r a.i)[ili(*a,l.iein. Ihit in T)emen*ara tJie 
most suitable feirm eif ])he>si)horie acid feir application to plant 
canes is that, in liiu'ly gronnel slag iiheisphate*, and Ave are in- 
clined tei think that this Avill fre'ejuejitly ])rove te) be the case 
else'W’Jie'i'c. AVh" are* streingly of opiniem that e^xiiuriments should 

“ Note i—lh'dfinflfi is a siii.'ill roeiky islet o IT Montserrat in the Leewarel 
Islands. Coimt'tahle lies eill* the* coast of Caja'iine or French Cluiana. Both 
islets arc a source of tlie phosphatic manures named after them.--[Eu. W.I.li.] 
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be (lireetofl towards the possibility of tlie (ic'oiioniieal siibstitn- 
tioii of slaK jdiospliates For supurphospliai.i* on dilT(‘r(Mil, soils. A 
eoiiiparative s(n*ies of experiiiuMits jiiade with finely ground 
Redonda or Connetable jdiosphate would 1)(‘ of grc'at iiit, as 
tending to eliuadate tlu^ problem as to how fa?* th(‘ lime in the 
fetrabasie. ])lios]jl]ate, i)i‘(‘S(mt in slag p]?osphat(‘s, afbcts tlie 
icturns. 

We liave not notieed any V(‘ry j?iai*k(al (‘fleet fi*oni di]*(‘etly 
manuring i*atoons Avith sup(‘rphos])]?at(‘s. oi* A\ilh slag phos- 
]>hates, and Ave ar(' very doubtful if it is Axoi t h w hih' doing so. 
To asecM’tain tbis is an obj(‘et- Avell Avoi't hy of in V(‘stigat ion. 

Our ox])eri(‘nei^ indieatt‘s that, on tlu^ h(‘a\ y clay soils, and 
on the ])egass lands of Ib-itish (luiana, a lu'avy di*(‘s>ing of liv(^ 
oi* six iiundred weiglit per aer(‘ of slag p]iosj)hat(‘. applied to 
th(^ plant eanes, is the most profit abh* i??odt‘ of ap})lying t)hos- 
]ihoi*ie aeid. 


P( )TASSJ ( * A1 A N r U lOS. 

While niti'ogen is eniphat icadly th(‘ eonsliliu'nt \\hi(*h 
goAerns tlu‘ yicdd of th(‘ ('am*, and phosphoi ie aeid is in almost 
all ('as(*s a n(‘eessa? y addit ion if it isd(‘sii(‘d to ha\ (‘ a sueei‘ssion 
of full and lu'althy eiop^, ]K)tash is, a^- a j uh'. a (‘onst itiumt of 
minoi* imi)oi*tan(*e. In Hai'bados on many soils th(‘ proDoition 
of potash, jirobably neAC'i* high, has by eon.-ta?it eiopping Avitli 
eaiK's, swe‘(‘t potat()(‘s, maiz(‘. and l(‘g?in?inous erops b(‘en so re- 
due(‘d that its ai)plieation is j?ow i?(‘ei'ssai*\' foi* th(‘ Miee(‘^sful 
i*aising of ei’ops. 'bins is t‘sp(‘eially the ease* in th(‘ soils (U‘i*iv(‘d 
from 1h(‘ ()(‘(‘ani(* s(‘i i(‘s, but. th(M*(‘ ai(‘ ela\' soils in th(‘ Seot- 
la,nd districts d(‘i'iv(Ml fi*om the Oligoemu* (k'po^its which ar*e 
rich in avaihibh' j)otash. In l)(‘m(*i'ai*a th(‘ application of ])ot{?sh 
to plant ean(‘s luas litth*, if any, (‘licet, du(‘ (Ioubth‘^s to tlu' 
larg(^ ])ro])oi*t ions of a\'ailabl(‘ j»otash in th(‘ soils of oui* h(‘a\ y 
(‘Lay coast lands. 

The ne(*d of t.lu* soil for potash must bi‘ ti i(*d at I'aeh (‘\- 
l)erim(Mit station, as although in many eas(‘s oi*igi??a 11>’ i)res(‘nt 
in fair pi'oport ion, it is t ht‘- soil eonstit.iK'ut (ot lu*?* than nitiogen) 
the immediati'ly availabh' supi)ly of w hich i^ the fiist in \ei y 
nmny eas(\s to fail thiough r(*|)(*at.ed eiopping. 

We rcma'inbei* t hat , somey(*ai‘s ago. one of us w as eriti(*is(‘d 
in om^ of the* Bar bados p(‘i'iodieals and int(‘i*(“^ted motives a.-.- 
sigmal to him, imu'cly because* lu* did not. hold tlu* (‘xtie'im* 
opinions about tin* gre'at amount of jiotash nt‘e(‘ssary foi* tlu* 
Barbados soil AA'hieh had b('(‘n er(‘dit(‘d to him. AV(‘ r(‘eognis(‘ 
the im])ortanee of a r(‘adily aA'ailabh* sup])ly of iiotash in the 
cane manures foi* tlu* majority of tlu* island .‘-oils of tlu* ^\k‘st 
Tndi(\s, but we* do not ri'commend, nor have* ana* (‘V(‘r j*(‘eom- 
niended, attempts to supjily all tlu* ])otash iu‘e(‘ssai*y foi* tlu* 
erops in manui'cs, and wa* especially d(‘pf(‘eat(‘ tlu* substitution 
of larg(^ (juantities of ]K)tash salts for the phosphoi ie aeid of 
the manure. Oui* view' is that a. sipijily of rc'adily availabh* 
potash in the^ manuiexs is of imiiortanei* to tlu* young iilant 
during the time while its root develoimient is insullieient for it 
to avail itself of the supplies in the soil, and we hold that the 
role of the added ])(Rash is to enable the plant to attain rajiidly 
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a development snllieient to allow it to make use of the stores 
in the soil. Tliis brings us to a i>oint which descu’ves investiga- 
tion : tlie np])licnl:ion of potash salts and i)ossibly of idiospho- 
ri<* a(*id in a. readily dilTu^'ibh^ foian to ratoon canes just as 
they are springing. AVe are inclincMl to l)elie\'o that on soils 
even where not deficient in potash tlie addition of light dress- 
ing of these as manures to i*atoon (*.anes. just as tlioy commence 
totlirow up new slioots and tf> start a fresh root development, 
will be very beneficial. For this purpose, experiments should 
be made, using, as souives of potash, the phosi)hate and the 
nitrate, other (‘ondi lions such as the use of nitrat(‘ of soda on 
control i)lots being observed so as to enable the t‘ff(‘(ds of the 
nitrogen and of the i)hos]>hate to be eliminated from the ob- 
S(‘rved results. It is a difficult matter to get manures uniformly 
s])read through the soil with rat(K)ns. and, h(mc(‘, w(‘ r(M*om- 
mend th(' trial of salts of lu'lat i v<.‘ly high availability. 

( ' A n( ' A U K( ) r S JM A N F I { KS. 

This is a class of manuiH's to which a\ e arc' of o])inion not 
sutlic.ient attention has as yet bec'iigivc'ii in the West Indian 
Islands. Ih'cause a soil rests on limestom', it is not. cori'i'ct to 
assume that it (‘ontain^ a suilicic'iK'y of limc'. as in many (*as('s, 
su(*h soils are very d('fi(*i(‘nt in available lime. In Demi'rara, 
our heavy (*lay soils arc a> a rule vc'iy delicicnd. in available* 
lime, and its a])plication may Ix' pi-oducti vc' of much good. h"or 
instaiK'e, on our c'Xpc'riimndal fi<'ld an a])i)lica( ion of ii v(' tonsof 
.slaked liim* pc'i* a(*r<* was made* in lSt)l, and llu' a\ ('rage weight 
of(*an('s gaiiH'd in six crops has bc'cji in round numbers !i7*5 tons 
- that is, the liinc' has c'nabh'd us in six crop.'-Nto g(*t the' ('cpii va lent 
of sc'ven. its action is not yc't ovc'r, for this yc'ar, Avhc'ii the' con- 
tinued drought has ])r(‘V(‘nt(‘d us reaping tin* plots, we* have 
found that the cain*s fi'om tin* limed pai ts (‘U an avc'rage W(*igh 
*25 of a lb. morc^ t'ach than those from t in* not. limed, which w ould 
be ecpuvah'nt t.o an (‘xcc's- yic'ld dm* to t in* linn* of ov(*i‘ a ton 
and a. Indf to the ac*ic‘. Such incr(*ases as tln'sc* sln'w that it is 
well worth Avhile foi* us to exijci inn*nt. on t in* effc'cts of liim* on 
other West Indian soils, wln*i*e, although it is not. likc'ly that 
so great inc.i t'ases will be obtaiin*d as t in* physical act ion will 
not b(‘ so great as it is on oui* heavy, badly-draiin'd, clay soil, 
there ai*e many u'asons for (‘xi)e(*ting good to j*esult. 

( VI .KTK .M AN I ’ li lOS. 

Our expt'ricmci* has shown that the nitiogen in complex 
thorougldy mixed manui*c‘s appareidly is about ten per cent, 
more effective than it is in the more roughly ])i*(*parc‘d honn^ 
made mixtures ; and Ave consider tha t on old .^oils like those 
of some of the islands, (*onsidcrable advantage Avill be 
gained by the use* of tlieni instead of home madc^ mixtures. As 
a complex manure for use on old .soils, avc considc'r that 
Peruvian guano is the best , and oin* of us has not abated his 
opinion in the slightest as to the advantages Avhich genuine 
di.ssolvcd Peruvian guaJio has oA^er othei* nrixi'd manures. 
On iieAV or relatively ncAV .soil.s, such as our I)enun*/iia ones, the 
complex manures are of less value oA-er the simxjler comxiounds. 
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It lias frequently struck one of ns that our attontioii may 
have been unduly drawn away from cci'tain minor soil (*onsti- 
tuents which may be ])resent in minute (luantil ies, by the 
importance of nitrogen, pliosplioric acid, and potash, and that, 
})erhapH, the steady falling off whieli at tijnes occuj*s in the 
agricultural return and uhichdotvs not yic'ld to tJie application 
of the usual constituents ot manure's may be due to tlu' tempo- 
rary exhaustion of some soil <*onstitu(‘nls ])i'esent in minute 
quantity, and whose im])orlance, avc, in our haste to be scienti- 
fic, have OA'ei’looked. ^Ve therelbr(‘ suggt'st that- t-lu' conq)l(‘X 
manures supplied by makers should liav('a phua'in the mauiu ial 
schemes ol‘ the Department, especially guano botli raw and 
dissolved. 


PEN MANUUKS. 

By some considetc'd an unavoidabh^ I'vil, by otlu'rs an 
unmixed bh'ssing foi* wliich no (‘xp(‘ns(' is too gix'at to be 
incurred pen manur(‘, as niadii in llu' Wi'st Indian Islands on 
fit'ld ]Kms, has little claim to (he title ol* maniui*, but it still has 
its value for th(' i)ui'pose of adding humus to the soil, and thus 
in(‘r(N‘ising the letentive }K)wer of tJu^ soil for uaU'i. Probably 
also tiie field |)ens are iisc'ful as nu!*seri(.‘s for tlu' su])ply of the 
useful bacteria to tlu' soil. Ihit- av(‘ must (*onsi<ler as to wln'lliei* 
the great- cost of Imilding thcvsc' com))ost Ju‘aps and of spi*eadlng 
th('m on the land do(‘.-. not far* outweigli (Ja* ad vantage' obi ainecl. 
^V"e are of oirinion tJnrt- (he tic'ld p(‘n is a mistake, as the' small 
((ua-ntities of nianurial ingredients contaiiu'd in the litl-e'r 
and Fodde'i* of tlie (‘attic, ai(‘ largely lost by dr*ainage, tJie 
patches of land imnu'dialc'ly umh'r and in the' lu'ighbourhood 
of th(' ])en aloni' gaining. TIk' pe'u manui‘t‘ should be made 
under c.ovi'r. and as little littc'i- uscal as ])ossibl(‘, the amount 
of (‘fir*th addl'd being oidy suflici(*nt to alrsoib the moistui-i^ 
of the urim* a-nd fa'cc's so as to gi\(' tht' animals a dry 
footing. That- is, no e.\ pendit-iu’e that can bt' avoidi'd should 
be incuri*(‘d ‘^iintrly with tin' idc'a of making p(‘n manur’c: it 
should b(' 1‘egarded as a by pr*oduct and no(- as om^ of t he' main 
objects of the })laid-er‘. In otht r* words instc'ad of ap])(‘a-r‘ing in 
your* books as manure, it should form an iti'tn to bi* ei'edited 
a-gairrst the- cost of (‘ariiage and of tillage'. Tin.' manure thus 
obtained Avoiikl be r‘i(‘ln'r* althoirgh not .'-o bulky and wi'ighty 
a-s is the jrresent compost, and it. could be rrn^) re* clu‘a[)ly apirlit'd 
and be more I'lft'ctive. 

Our* experience in l)em(*-rai*a has not led us to attach a high 
value to p('n manur*e or* ev('n to stabler manur*e as manur e pce.s*c. 
Twenty tons of ix'.n or stable manur e, costing say thir ty (lollar*s 
have pi*a(*ticidly tire same cane in*oducing poxw r* as twohun- 
di'od Aveight of suIpJia-ti' of ammonia Avhi(*h costs aboirt six 
dollars. On our* clay soils, tln^ a])pli(*ation of J’ar inyard manur*e 
has but little after elTc'c^t and Avitli us the cane toirs arii r*('tui*n- 
ed to the soil directly. 

But in the soils of the islands which freiiuently ar e of Ioav 
retentive po\Vei* for moisture, ])en manur*e has doirbtless a high 
value especially as adding organic matters to the soil. Our 
tropical soils are, as a r ule, not rich in humus, and are of low 
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reieiitivo power for moisture, and tlie ])ro]>o]*t-ioii of liumus 
originally ])reseiit lias l)eeii very ra])i(lly I'educcd liy tillag(\ 
Tlie orgaiiie matter* eaii be adde<l to tire soil by the use of 
siiateli crops, and for this j)iu*])ose crops \\lii(*li eit-lua* assim- 
ilate Jiitiogen fi'oni llu' air* or* \\1ii(*li iisi* ii]) the Mipj)lies 
stor(‘d in the siilrsoil ar*(^ mo<t sirilabh^. Wladher eiiually 
good r*t‘sidts will bt' olrtained by at on(*e ploughing in 
the gr*(‘(m cr*ops, or by making tJiian into compost, can oidy 
be settk'd by (‘xpet inamtal trial : in our* opinion, higher* i*etiii*us 
will pr*oba]>]y be* obtaim^d by cojirpost ing them, but it is doubt- 
ful if tli(‘ practice will r(‘])ay tlu* additional exjrense. If this 
])!*a(*t i(*(^ of gi'owing h'giuniirous dr*(‘.'“sings is adopted, it will b(‘ 
advisable to manur e tlu^ soil for* their* growth w ith di*t^ssings of 
irotash and |)h()S|)hori<* a(*id, so as to (*irabl(‘ them to attain 
their* fulh'st- devi'loinmmt. 

Atr hn|)or*t,ant point with i*(‘gar*d to maniir*(‘s for* the sugar* 
(*an(‘ in tin* West Indian Colonies is tlnar* a])pli(*atiotr for* tin* 
pirr*pos(‘s (if anr(‘lioi*at iirg th(^ ellects of dr*oughts. 

Th(‘ (‘ar'ly a])pli(*at ion of srtitabh‘ manur*(‘s to tln^ sugar (*an(% 
aft/(M* the t(‘r*minat ion of a p(‘r*iod of drought, nray gr*taitl.\' 
rrritigat-c^ its e\’i] (‘Ifects. Tlui rrrarrurt* must- b(‘ corrrjrosed of 
r*(‘a-dily dilfusible and a\ ailablt‘ corrstitmart s. Wc IxOiiwa^ that 
a di*(‘ssitrg fr*om orr(‘ hurrdr*(‘d w(aght to one and a lialf hurrdr*(a| 
W(^ights of nit r*ate of soda rnixcal with fr*onr half to thr*('(‘ (piartia*s 
of a hutrdr*ed wtaghtof phosphate of ])otash pia* acr*e of carr(*s-, 
apjrlii'd as sooir as ])ossibl(‘ a ft(a* the c(‘ssat ion ol* a i)i*ok)ng(al 
drought, will anrjrly repay its(*ost. 

It rrra>' b(‘ of int(‘r‘est- t-o soim* of t h(‘ plairt(a*s of Harbados 
to I(*ai*rr our* opiiriorr a*- to th(‘ rrro^t suitabk* manur*irrg for* a 
s(a*i('s of (‘airc^ cro[)s. \V(‘ r*(‘comm(‘rrd that, bc'forc* ])lantirrg th(‘ 
carr(‘s, th(^ larrd shoirld b(^ lib(a*ally mairur*cd (at;h(‘r* with 
rrra,rurr*(‘ IVorn W(‘ll bal animals ])i*(‘par*(‘d uraka* sh(‘ds, or* with 
greerr dr(*ssirrgs i‘c‘ceutJy dug irr. If tin* pt‘rr manure^ or* the 
gr’eerr dr*c*ssirrgs ar(* irrsrrfficierrt, irr (juairlity, (‘ar*ly cam* 
itrarrur*(* with about. 1 jxa* c(*nt. of nitrogt‘n, 10 p(a* ct‘nt. of 
available phosphor ic a(*id artd fi*om livt* to s(‘ven jx'i* ciart. of 
))otrrsh should b(‘ usial in (piarrl it i(‘s of two or* thr*e(* cw ts. p(a* 
a('r*e. For .Ivirrc* airplicat ioir, if tin* (‘ar ly <*am‘ manure* has beear 
used, 1 cw ts. (if not- aewts.), of dissolv(*d IVr*uviarr girairo or* 
sirrrilar* rrrarnrt*ia (*oritaining fr*om 7 to S ]j(a* (*(‘nt . of nitr*og(ar arrd 
10 to 11 p(a* cent, of assimilable phosphor*ic acid with from 2 to 
4 jier* cerrt. of ])otash. w ill bi^ a suitable* a]>])licat iorr. As soorr as 
your* r*atoorrs sprirrg, a- light dr*e*ssirrg ol' om* to one* and a half 
(*w'ts. of rril-r*at<‘ of soda j)t‘r* aci*e‘ is ad visabk* w hich shoirld bo 
ferllowe^el Iry the* use* of four* or* live* cwds. of a manurei containing 
e^ight te) nine* ])e*j* ce‘nt. of ni( r*e>g(*n, from s(*ve*n ter nine pe‘i* cent, 
of available* [rhosphor ic acid, and from four to six pe*!* ce*nt. of 
])e)tash. Orr a soil i*ie*h ifi potash, a mixtur*e‘ of t wo thirels dis- 
solved guano aiiel one* thir*d sulphate erf ammonia is ve‘r*y suit- 
able : on othe*r* soils, a mixtur*e‘of twer thirds (*ar*ly cane rnanuter 
and oire third suljrhate of ammonia will be* a <*he‘a])and e‘tf(*ctive 
apfrlie-atiem. For second r atoems, a similar* light tir*st eb*e*ssrng 
of nitrate of serela is advisable, while the sirceoeding rrranuring 
should bo more nitrogenous than that of the first ratoons, say 
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half dissolved giiaiio and half siiljdiato of ammonia, or half early 
eaiie manure ainl half sid[>lnii/e of ammonia. ]A)r third ratoons, 
tlie limit in our oi)inion to which it is advisable ever to attempt 
to (?aiTy on cane cultivation, tlic early api>lication of nitrates 
should bi‘ given, while the laUn* dressings should consist Avholly 
of say 2 cwts. of snl|)hat(‘ of anmionia or 2J, cwts. of nitrate of 
soda, or of 1 of t)i(‘ fcjrmerandl! of the lattcn*. We bcdieve 
that such manuring Avonld be (‘conoinical and i)ast experi- 
ence has proved tJiat it has been cdfective jirovided that the 
seasons arc* favourable. 

We shall follow w itli great interest any ex[)eriments to 
im))i'ove this sclu‘m(\ (‘sp<‘ci!dly in th(‘ dire('tion of tlu^ use of 
slag i)hos])hates ami sn1phat<‘ of ])otash to the (*an(‘ ])lants in 
the j)lace of the niixc'd manures, using two, to two and a half 
(*wts. of sulphate of ammonia as th(‘ uitiogeiions const itiunit for 
the lattn* dr(*ssing ; and of the addition of ])hos])hat(‘ of p(»tash 
(o the lirst drt^ssing foi* the ratoons. 

To re<*apitulat(\ onr opinion is that with regarfi to i>urely 
manurial maitms, the following [)oint-s najuire altcmtion on the 
part* of the (^xjuaimeiit stations: 

1. C\)jn[)ai'ison b(‘t\\ e(Mi snlphat(‘ of ammonia, nitrate' of 
soda, and (»rganic substama^s, as source's of nili‘o.^,re‘n e)n dilfer- 
e'lit soils and imeh'r dilTe're'nt climatie* conditions. 

2. To ascertain the' maximnm amoind- of nit-roge'ii which 
eain be' applie'd in ave'rage se'asons with the' e'xpe'e-tation of pay- 
ing l e'tui ns. 

»‘l. Te) te'st the' re'lative' ad vaiitage's of applying the^ nitre)gen- 
e)ns manure's in eaie* e)r mena' dre'ssings. 

I. Te> te'sl tli(' re'lat i\ e' advantage' e)f ai>))lying the' nitre>gem 
in e)ne‘ fe)rjn e)i' in a e'e)nil)inat ie)n ed’ twe) e)i‘ jne)i*e‘ fe>i*nis. 

f). e‘e)mi)ai*e' the' re'lative \alue‘ of slag phe>sphate‘s ami e>f 
snj)e‘i*phe)sphate's. 

t). Te) ce)mpare' 1 he* ae-tiem e)l* phe)si)hate's ipjem ])lant cane's 
ami upon rate)e>ns. 

7. 'J\) le'st the ne'ee'ssity fe)r ])e)tassic niamn'ing ui)e)n dif- 
fe*re‘nt se)ils. 

S. Te) e'xamine' inle) the I'lTects eif llu* aelelitie)n e)f ])otash 
and e)f phe)sphate in a elilTusible* anel icaelily available fe)rm te) 
]fite)e)ns at the* e'ennine'ne-e'iiK'nt e)f the'i]* gi*e)wth. 

9. Te) e'xamine* inte) the actie)n of lime be)th in light and 
he'avy ebe'ssings e)n se)ils e)f elilTt'ie'nt e‘e)mpe)sitie)n anel te'xturo. 

10. Te> ce)nii)are‘ the relative* ae*tie)n and value of the* nitre)- 
gen in comi)le‘te‘ juanure's, such as raw anel eiisse)lved guaiie), and 
e)f that e)n nianui*e*s inixe^el on the* e'stjfte'. 

II. Te) e‘e)m[)are the ivlative values e)f nitroge'ii as ai)[)lied 
in ])en manure's anel in aitilicial, 

12. Te> e'e)tnpare' t he value e)f e*e)mi)e)sts with gre'on di'e'ssings 
ple)uglu‘el dii'cetly in. 

13. Te) compare the value e)f ditfeiamt foi*ms e)f leguminous 
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I)lants as greon dressings, and their effects with those of pen 
manure. 

14. To compare the yield of green dressings when raised 
with, oi* without, the application of mineral manures. 

15. To compare the [)ecuniary results of the cultivation of 
leguminous plants for manurial purposes, and of raising snatch 
crops for feeding the people. 

KXPKUIMKNTS WITH LONO KNOWN VARIETIES OF C ANE. 

We are of opinion that these art" no longei* necessary, except 
with a few vari(‘ti(is such as the })urple and white transj)arent 
and the red and green ribbon canes. 

EXPERIMENTS WITH SEEDLING CANES. 

This is probably the most promising line of oxi)erimentation 
to be cai*i*ied on. It is im]n)rtant to ascertain from which of 
the old(u* varieties the mo^t promising seedlings are obtainable, 
and to use tlunn as parents. Unfortunately the (‘ase with 
which fertile seed is ])i*oduced by many of the m^w \^arit‘ties is 
so great coni] )a red with tlntt of the moi*e valuable of the 
older varieties that it apfieals to us ; therefore much more 
attemtion is being given to raising sc^edlings from new 
varieties than fi*om the older canes. Our belief is that valuable 
varieties are mor(‘ likely to b(‘ obtained from the strijied kinds 
than fi*om others, the* striped ones showing a remarkable range 
of variation among tlndr offspring. So much has been wiitten 
and said about seedling canes and th(‘ir s(‘l(‘ction in ac(*ordan(*t‘ 
with ccutain characters that it is not JU‘e(‘ssai*y for us to add 
anything more. 

A point of great im])ortance is that the (‘haracters of tlu^ 
more promising varieties should be ascei*tained by rigoious 
experiments. U]) to the prestmt few, if any, ex])eriments have- 
been made using conti’ol jilots in a similar manner to their use 
in manure exp(*rinien(.s. 

Tht^ demand of the new varieties for nitrogtmous manuring 
will differ widely, and each pi*omising varii^ty should be sub- 
jected to experiment so as to ascertain the relative amounts of 
nitrogen tlu‘y can make use of, and the desirabilit y of apiilying 
the nitrogen in one dressing early or in a scri(‘s of appli(*a- 
tions. This dexiends ipion the remarkable variation in their 
period of growth, some coming to maturity in eight or nine 
months, otheis recpiiring double that length of time. And this 
difference must be taken into account when reaping them. 
Ke(‘eutly we noticed an account of an ex])eriment where a cane 
normally of very high saccharine strength and coming to 
maturity in from eight to ten montlis was allowed to remain on 
the land for W(* think seventeen months and wonder was ex- 
pressed that its juice was not rich. 

In our opinion too much stress is being laid by some 
vvuaters on the advantage of canes having a short period of 
growth ; we believe that weight of cane ]3er acre and con- 
sequent weight of sugar will only certainly and regularly be 
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obtained by canes haviiif^ a relativelj’’ lonp: term of vigorous 
growth. We have very grave doubts if on the large scale the 
exceptionally sweet ])ut small cane of short growl li will hold its 
own against canes of medium to faii-ly higli saccliarine strength 
of longer i)eiiod of growth. The latter, as far as our experience 
goes, are tln^ more inoniising. 

OTl \ I^R KX I *1^1? 1 M l<:XTS. 

Many methods liave been suggested for iin[)i‘oving the 
cane, in whicli we have but little faith. Among these may be 
mentioned tlie soinewliat rare plienoniena of bud variation, 
(*ross f(M*tilisation (if it be f(‘asil)le), selection by chemical 
analysis and gr afting. All <he«.e I’crpiirr' a(*tual trial in order to 
jrrove or* dis))i‘ove their* feasibility and jrossible advantages. U}) 
to the pr*esi‘nt, tlie resull-s r*e])or ted cannot be said to show nnrch 
])r*omise in any of thc'sr* lines. Their ])i*(‘Iiniinar*y investigation 
is essenlially tin' work of Ihe larger* stations whi(*har*e dir*ectly 
controlled by skille<l botanists aird hoi ticult urists. 


(‘AXIi] DISRASKS. 

Th(‘ atteirt ion of all agricultrrrists, as nell as of the scien- 
tific wor*kers with th(‘ sugar* can(‘, must 1)(‘ steadfastly dii*ected 
to thest‘, matter s, arrd a kmrwledgr* of tJu* lifi‘-histor*y of the 
aninral and vegrd-ahle ))ar*asites will doubth^ss gi*eatly aid in 
their ei’adi(*atioir. To our mind the mo->t. str iking r*esult, so 
far*, with regard to irrvestiga, lions in Java, and (dse\vlrr‘re into 
cane disc'ases and their* eans(‘s is. that Nve ap{)(‘ar* t-o have? all the 
known (llseas(‘s arrrorrg oirr (*aries arrd are to some exttait re- 
liev<*d of the dread of iminerliate rrttaeks of others which tve> 
have not yrd (^xperiiaiced. Arrd tapially of importan(*e witli 
the stirdy (jf tin* nature of the* diseases of tin* <‘anc, is that of 
tire (‘arrs(\s wJiich settle whetlicr* an or ganism, itsirallysajn’o- 
])hyt i(*. shall or* shall trot Ixa-orm* parasitic*. (‘onsider that 

this rrray largely dt‘[)(*ndon slight <*h(*mical changes taking pla(*e 
in thi‘ .juices of the plants, a matter* which is i*c(*civrrrg the 
atJentioir of certain liighly-skilled olrservcu's. 

DKAWIXCJ Ur KKl’OHTS AXI) STATKMKXTS OP ItKSlU.TS. 

Of importatu'C' only less t(» tire secirring of ac(*iir*ate and re- 
liable r*('sults is tin* mode of their* (*ornmnnication to the plan- 
ter's. \Vt* arc* st.r’ongly of ojrinioir tbat Statioir repor*ts slionld 
iircludc a rcc-ord of all exircj-irnents of any inrpoi*tanc»o being 
(*ai*i*iecl on, and that rhey should give the rrratirrod ojriniori 
fc)r*rru*d after* mutual discussion of the i*esults, by both the 
liotanistand Chemist in edrarge* of the Statiorr. 

The form of tables to be nsc*d is some imiror'tance, arrd 
should b(^ settk'cl at oru* of these Conferenc(*s. Some, we Jravere- 
C(*ntly seen, (.*ontaiu no iirformation wdiatever about the \veight 
of the eaut*. an omission which, in tin* case of var*iet it*s of canes 
either ohl ol* newv, must mater*ially militate against the A’alue of 
the report. It is of no pi*aetical interest to tlrcj sugar-world to 
report the oecurreriee of canes of high saccharine strength if 
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these canes are too small or in other respects nnsnited for the 
jmr])oses of the planter. 

We are of opinion that the following items should ai)pear 
in th(^ reports of the lirst year’s growth of seedling varieties : - 

1. Name of j)arent cane and number of seedling. 

2. Colour. 

3. Average length of canc‘. 

4. Average weight of cane. 

5. JVr cent, of juice extract (^d by mill. 

(). Spccilic gravity of juice. 

0. (a), Degi'ce Brix. 

7. Pounds per gallon of juice saccharose. 

8. „ „ „ „ „ glucose. 

J). „ „ ., solids not sugar. 

10. Quotient of purity of juice, 

11. „ „ imjmrity or of non-sugars. 

12. Glucose ratio (as a guide to condition of cane Avhen 

reaped.) 

In addition to these, infoiiuation maybe registered regard- 
ing the girth, number of joints and their size.'’ 

Jn re])orts of later years’ growth of se(‘dling can(‘s and of 
the okku* variet ies the following may be desirable heads : - 

1. Number or nanuM)f seedling. 

2. Colour. 

3. Number ol stools. 

3. (a), Numb<*r of can(*s per stool. 

4. Weight of canes pm* aci*e, tons. 

4. (o), Weight of cam*, tops x)er acre, tons. 

5. Aveiage weight of one cane, })ounds. 

0. Average weight of one stool of canes, ])ounds. 

7. JVr ('cut. of diseased, rot ten or rum canids. 

8. Percent, of juice extracted by mill. 

9. Specific gravity. 

9. (a), Degree Brix. 

10. Gallons of juic(* per acre. 

11. Pounds per gallon of juice, saccharose. 

12- 1 , „ „ glucose. 

13. „ „ „ „ solids not sugar. 

14. Quotient of purity.* 

1.^. Quotient of non-sugars or impurity. 

10. Glucose ratio. 

17. Pounds of saccharose per acre. 

18. Value of yield conij^ared with that of a standard va- 
riety, grown on the same soil and during the same season or 
seasons, taken as 100. 

A possibly useful addition for enabling those colonies 
and countries which do not read theii* results in pounds 
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per gallon, is to show the percentage composition of the juice 

In reports of miiniirial exi)eriments the h^lloAv iiig headings 
may be useful : - 


1. Number of plots. 

2. Manuriug of ] dots. 

3. Cost of manures, 

1. Produce, tons. 

5. Cane toi)s, tons. 

0. Canes, tons. 

7. Per cent, of diseased, rotten oi* rum canes. 

S. Juice percent. exj)r(\ssed by mill. 

1). Specilie gravity of juice. 

9. (o), Degree Prix. 

10. Gallons of juice per acr(\ 

11. Pounds per gallon saccharose. 

12. „ „ „ glucose. 

13. „ „ „ solids not sugar. 

11. Quotient of purity. 

15. „ „ impurity or mm-sugars. 

1(). (ilucose ratio. 

17. Comi)()sition of the juice, water. 

IS. „ „ „ saccharose. 

19. „ „ „ glucose. 

20. „ „ „ organut non-sugars. 


21 . 


ash. 


22. l*ounds of sugai* ])er a(*re. 

23. E(pu valent yield of 1st' A:. 2nd sugars in tons, per acre. 

21. Gain in produce per acre by manuring. 

21. (u), (hiln ill canes „ „ „ 

25. Ga/ni of produce on unmanured idols taken as 100. 
25. (u (hiin of canes „ „ „ „ „ 100. 

20. Profit by manuring. 


if in addilion to the above, the number of canes per a(*re 
and piM* stool, and the widglits per stool and ])iir cane are regis- 
ImHMl, information may be (ditaiin'd of consid(n*a,blo value in 
determining the action of the manuri's. Hut it is a mattei* of 
considerable dillicully to (ditain this infoianation where canes 
are })lanted in rows. 

I’robably the other oflicers connected with Experiment 
stations present, may lie able to olTer valuable suggestions with 
regard to the above statements of results (dtlun* by additions 
to, or preferably by emendations from the heads we have 
mentioned. 

We fully recognise the hurried and inpierfect nature of 
the foregoing notes for which we have already offered our 
apidogies, bfit W(^ have brought them foinvard in the hoiie that 
some of the points which have struck us during our long ex- 
perience may be useful to some of the members of the Con- 
ference and suggestive of future lines of research on the 
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stations ostablislie(H)y the I ni])ei*ial Department of Agriculture 
for the West Indies. 


Tlie Prksidknt: We ai*e very niiudi obliged for the very 
able paper which lias been presented to us by Professor Harri- 
son and Mr. Jenman. This paper will shortly be published in 
the Wrsl hidian Jiullrtin, and Ave shall be able to lead and 
carefully consider the many interesting iioints presented to us. 
Hefore jirocec'ding to a <Uscus^ion it would be convenit‘nt if 
Professor (rAlbu(pi(n*(jU(‘ Averc' to deal with Iht^ points raised 
in his ])aper (*ov(‘ring somewhat similai* ground. 


NOTES ON THE PRESENT AND FUTURE LINES 
OP MANURIAL EXPERIMENTS IN 
BARBADOS. 

nV PHOFESSOR P. d'AERUqUKIUpUi], M.A., F.T.(\, F.(\S., 

Island Professor of Chemistry in Chemi(‘al charge of Sugar 
Cane Ex])erlnK‘nts. 

For 11 years annual re])orts have betui issued upon the. 
rt'sults of manurial experiments at Dodd’s Botanic Station in 
this island, and since the inauguration of those ('xjierinu'nts, 
others hav(‘ betui carried out at Antigua, and a veiy conj])re- 
hensiA'e seri(*s in British Cuiaiia. Owing to considerable 
difFerences in soil and (*liniate, the results obtained at one. 
station cannot b(‘ ai)[)ru*d in their entirety or directly to 
another colony, but there are doubtless c(*i’tain r(‘sults Avhich 
ai‘e more or less generally ajiplicable, Avhile others ehielly 
apply to the colony where those rt'siilts Averc' olitained ; and it 
Avould be of great interest if the (diemists Avho ai*e met 
together to-day could come to some conclusion as to AA hat Ave 
may takt‘ as settled and generally applicable* in the results 
that haA'e already been Avorked out, in order that aa^^ may 
discuss the* lines Avhich future work ought to take. 

In the following brief remarks, I confine myself to the 
conditions existing in Baibados, and 1 leaA e the matter of 
other colonies to be discussed by the C'hemists connected Avith 
them. 

Among the substances knoAvn by analysis to be taken up 
by tlU^ cane plant from the soil, the first (](m*stion is : What ai*e 
those Avhich the soil do(‘s not contain to a sullicient extent to 
supply the most advantageous amount, in a form aA^ailable to 
the plant? Every Chemist present Avho is actpiainted Avith 
Barbados soils Avill agree that nitrogen, potash, carbonate of 
lime, phosphates and sulphates are the substances Avhich should 
lU’imarily attract our attention. 
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Taking theso substances, one by one, I shall very briefly 
consider some of tlu‘ sources from AvJiich tlu‘y may be profita- 
bly derived, and, where ex])eriments have been tried, the results 
of them ; and indicate Avhat in my opinion an' some of the 
questions, in res[) 0 (*t to t'ach constituent, remaining to be 
answered. 

Jt is now gt'iierally admitted by all work(*rs that of all the 
maiiurial constituents that afl'ect llie profitable' grow th of the 
sugar cane, nitrogen stands out as at once the most important 
as w ell as the most expensive, and expei'iment has pretty 
clearly established that it can be profitably a])prn;d in such active 
forms as sulphate of ammonia, nitrate of soda, or guano nitro- 
gen compounds to the extent in Jhirbados of 40 lbs. to 80 lbs. per 
acre during a crop, the amount dcjH'iiding upon the soil, upon 
Avhether Ave are dealing w ith jdants or ratoons, and the amount 
and distribution of rainfall : the larger amount giving the best 
results Avhen the rainfall is large and Avell distributee! ; that 
sulphate of amnionia, if the only form apf)lie(l, may Inn'e ad- 
vantages oA^er nitrate of soda, the effects of the latter foian, as 
Avould (t be exp(‘cU‘d, being more rapidly apparent, that 

of the former being spread over a longer time; and that prob- 
ably the best active nitrogenous ai)j)lication is a mixture of the 
tAVo. fn th(‘ most rt'ci'iit Barbados manurial experiments f 
have used a niti‘og(muus a]q)Iication consisting of sulphate of 
ammonia and .1 nitrate of soda, and Avhilo a very small amount 
of nitrogen may. j)erhaps, be ap])lied with advantage shortly 
after tin*, cane geiminates, it is Ix'st tt) ap]>ly the lai*ger portion 
in June to August, at and aftei* the lu'ginning of the most active 
j)crio(l of th(i cane groAvfJi ; and oiu' of th(' aj)[)licationH 
should propoi'tionately b(‘ a fairly large' one with a vicAV to 
('iicouragi' tillering. TJhtc is a fair amount of evidence to 
sui)]K)rt the ab()V(' conclusions, but they rec|nire conlirmation 
for the typical soils of tliis ishuid ; and 1 think that our imme- 
diate exju'riments should aim at settling Avhether the abovt' is 
coi*re(i, at ascertaining the mudilicatiojis desirable A\ith differ- 
ent soils, the relation of the amounts to the rainfall, aiifl Avhat 
must ])(* the relation between the price of nitrogen and sugar 
to rendei* a given a])plication more profitable than any other. 

Two of the form> of nitrogen-.>uppli(‘rs uiiich deserve 
careful consideration arc farmyard manure and leguminous 
green dressings. At> the Conference last year Mr. BovelTs 
estimate of the cost of growing a ton of (*anes in liarbados Avas 
n'ceived Avith a good deal of surprise and gave rise to consider- 
able discussion : but substMpient enquiries have confirmed the 
correctness of that est i mate, and have shewn that Avhatover 
may be the jiossibilities of ch('ai)ening, in the jiast the price 
has been substantially what Avas stated by Mr. Bovell. In 
looking through the details of the estimaies to try and discoA"- 
cr to Avhat is due this high cost, one, but not tin' only expen- 
sive item that strikes us, is the cost of faianyard manure ; and 
that to lessen the ex[)enditure on this item is a most important 
desideratum.* Another circumstance dire(*ting our attention to 
that form of manure is the hope that at no distant date w’e 
may be AA orking our canes in Central Factories, a sy'stem of 
manufacture Avhieh Avith its netAVork of rail lines will great- 
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ly (Hiniinsli the iininber of cattle necessary to work the estates, 
Tlie experience of ])lanters in onr long-worked land points 
to the necessity fora liberal snp])ly of organic inattej* in some 
form, and admitting that necessity, unless with tiie 
advent of Central Ka(*tori(*s we are content to see onr 
field returns fall oh’, Ave shall (‘itluM- Jiave to keep more stock 
than we want, or look for some substitute for farmyard manure*, 
and its costly nature leads ns to h)ok for a (*lu*aper snbstitntt*. 
AVithout going into unnecessary d(‘tail, I am of oj)inion that oin* 
siibse(|uent researches in Hai’hados Avill have to take np the 
(piestion of how far the organic matter in our inai manure* can be 
replaced by that of green dressings, how fai* tlu? nit-rogt'n of our 
])en manure and chemical manures can be T(‘pla.ced by that 
stored up in h‘guminous gr(*(‘n dressings, how far the making 
up of our ])en manure* (*an be cJieai)en(Ml by l(*ss moulding and 
carting, and the kindred (|U(‘stio)\ of tJu* treatment of trash in 
the (*ane fi(*lds, wh(‘th(‘r it would not bt* ecjually (^ffu'acious and 
more economical to bury it hi siiit ins1i*ad of carting it to tin* 
l)ens, and wh(*ther trash buried justlK‘neath the surface* around 
young cane plants Avill Jiot give better r(‘sult,s than sjnead on 
tJje surface, — as the 1<S<)() IMauritius rc‘sults shew evt'ii in a- yc'ar 
of drought. These (piestions of organic nitrog(*n sni)ply should 
forma part of (nir ji<*ld experinn'iits as well as a subject for 
careful laboratory analyses, 

AVhile probably evei*y Cliemist ln‘re to-day u ill agi*(‘e as to 
the necessity of applying nit-rog(*n in an active* form to (‘V(*ry 
field of canes, Avhether in Bai ba(h)s or i)ejin*rara, tlierc* would 
probably be less unanimity on the subj(‘ct of tin* min(*r(d con- 
stituents that should be aj)j)lied : and h(*r(‘ much moiA* than 
in the case of nitrogciu, much will d(‘ 2 )(‘nd upon Ibe nature 
of the soil. 

AVith regard to potash, tlie Dodds exj)eriments have be(*n 
fairly concordaiit in shewing an inci*c‘ased yi(*ld and an increased 
])rofit from its appru*at ion, and I thiidc that to Mich soils as 
those at Dodds, delici(*nt in iiotasJj, w(^ can safi*ly a])ply from 
40 to 00 lbs. of potash per acre in the foi in of sulplia U*, and 
rely that the aj)plication will be jirofitable. At. the sa-ine 
time 1 think that in Barbados tin* (pu'stion of ])otash appli- 
cations require careful and continu(*d in vestlgat ion both in 
the black and tlu^ r(‘d soils, conducU‘<l in ti'iplicatc with an 
adeiiuate method of a, scerlaining variations of f(‘rtility in tin* 
fields emiiloyed. I shall i-ebn* to another source of potash 
Avhen speaking of jjhospha tes. 

Some soils in Barbados are deficient in lime and esjiocially 
carbonate of lime, and the (piestion may be asked wh(*ther it 
Avould be ]>rotitabIe to lime such soils. H(*]'e I think w may 
gain some information from jM(*ssrs. Ilari-ison and Jeumairs 
results AvJiich slnnv that on heavy clay soils under c(*rtain 
climatic conditions, a heavy application of lime in addition to 
nitrogen and other maniii-i*s may r(.*sult in a long continued in- 
crease of yield in tonnage and sugar; this may a])ply to some 
extent to Barbados soils defiiaentin carbonate* of lime, and the 
beneficial effects of lime on the ojicrations of niti'ification must 
not be lost sight of ; these considerations, in some Barbados 
soils, render liming Avorthy of experiment. 
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Next comes tlu‘ (luestion of phosphoric acid. I think that 
the experiments in Ihirhaclos hav(' not shewn that phosphatic 
applications are i»roiilal)l(\ and Jiav(‘ lidt grave doubts in 
oiir minds as to uliellier we have not in the })ast wasted 
much money in ai)plying manur(‘s eontaJuing 20 percent, or 
moil' soluble [ihospliati^ at the rati* of 1 ton to five acres, that 
is 1)0 lbs. soluble pliospliates per acre, rnroi'lnna tely at Dodds 
no attempt iia- Jiithei'to been made to aseei‘tain how far the 
low yields in eaeli ot tJie pliospha I e })lots ha ve been due to 
the fertility ot those [ilots being l(‘.^s than that of adjacent 
ones : but- it is remarkable tJiat, upon the whole, two separate 
lielils have during leeent years given iv.snlts which, so far 
as they go. we cannot but admit, point against soluble 
[ihosphates in such soils ])ooi* in carbonate of lime as those at 
l)odds, that, they favour basic slag or guano phosphate or 
similar easily available phosj)hates not eont/aining free phos« 
phoric acid, and that they throw doubt as to whether on sucJi 
soils (rei'eiving farmyaid manuies betbiv the jilanting of each 
croj)) i)hosj)lnit.es in any form at the ])resent ])rice of sugar 
are proli table. 

Jt must be cai'(d*uily borne in mind that it; is iirobably 
necessary to maintain a, certain amount; ot* available })hos- 
phorie acid (and jiotasli) in the >oil, if a. healthy growth 
of cane is to be produced, but at Dodds the exjierimeiital 
lields, like most cane hi'lds in Barbados, i*eceive each year 
an aiiplication of 20 t.ons per acie of farmyard manure, 
which, niad<‘ fiom covered ))i*ns, supplies l.dO lbs. of phos- 
jihoric acid [)i'r acri* {as well as 150 lbs. of potash per 
acre*, and 100 to 170 lbs. of nitrogen and potash per acre). 
Jt is possible that this phos])hoi*ic acid is capable of 
maintaining the necessary amount of ])hosphoric acid in 
the soil and supplying the needs of the eane plant; and 
leads us to include in our eiiijuirii's how far all or any of 
the mineral constituents reiiuired by the cane can be sup- 
])lied by our i)resent applications of fai-myai’d manure, 
how far they can b(* suj)[)lied by that contained in legu- 
minous green dressings (drawn by their deep roots from 
depths untapped by the roots of the eane and rendered 
available by aftei* il(*com])osition), and how far, if Ave dim- 
inished our applications of farmyard inanure substituting 
green dressings, \m* should have to increase our mineral 
applications, as Avell as, active Jiitrogenous ones. 

in connection with the favourable results given at Dodds 
by the plots i-eceiving basic slag ]»hosj)hate, 1 think that this 
J*esult may be i)ai*tly due to the beneticial effect on the 
activity of the soil organisms of thtv basic nature of the 
fa)inpouud of phosi)lioric acid, in ftict of the alkalinity of the 
manure due to the excess of lime. 

Tlic experiments at. Dodds liave not enabled us to draAV 
cojiclusions a])plicable with certainty to richer and better black 
soils or to the red soils of the island, nor to the difference to be 
adopted between plant and ratoon canes ; but aided by the 
results of the ]jractice of the best local planters, I am of opinion 
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tliat we ean for the present niiike the following provisional 
reeoimnendations for Barbados : - 


((( ) — soils rich in carhornfc of lime. 


Plant ('anes. Batoon Canes. 


i\i(7*()g(‘n ... ... ... 001l)s. ])(‘r a(*re. 

Soluble plios])liat e ... ... IOUks. per acre. 

(i!i iui\t;Un\s cont-fiinln^ .siipor- 
phospluiU* or dissolved jj;uano) 

Polash ... ... . . ... 1011>s. per aei‘e. 


SOtbs. per aere. 
801bs. per aei*e. 


JlOlbs. per aere. 


(h) For soils poor in. carhonalc of lime. 


]Vifrog(‘n 
J^ho'ipliorie acid 
(I'rom basic slajj: oi ;2:Htino) 
Potash .. 


J^lant Canes. 
(iOlbs. pin* a(*re. 
17)11 )s. ))er aere. 

4()lbs. ])ei‘ aere. 


Ratoon Canes. 
SO lbs. ])er aere. 
SOlbs. p(‘r* aere. 

SOlbs. ])er a(*re. 


Tin* nitr( 7 gen should be divided bidavcHMi two applications ; 
say in Juik' and August. The hirger a.p[)liea tion in June may 
b(' d(u*iv(Ml eitluu* from guano, or 5 fr*om sulphate of ammonia 
and from nitrate of soda. Whilt* .August application 

may be (huaved froni (nthei* sulphate of anunonia or nitrate of 
soda. 


The following ar(‘ sonn^ of th(‘ principal (pie‘st ions inteiuh'd 
ti) b‘ aiHwered by the ma-nuiaa .1 e.\;))erim(mt s staid, ed in Jhirba- 
do-; during th(‘ y(\ars ISOS and ISOO: - 

Cndtu* giv(‘n conditions <^f soil and elimalx' what- amount 
of nitrogen can be prolitably applied to (n) jilant (h) ratoon 
canes ? 

Js that nitrogen best applied in tlu^ form of snl])hate of 
ammonia or nitrate of soda., or a mixture of lioth ? 

At wliat time or times sliould that, nitrogen be applied? 

Wdifit is th(‘ comparative eff(‘et of aiiplying (in the ease of 
ratoon cam's) in ditTerent forms, propoitions and 
times: ( 1 ) Nitrogen only; (2) l^Airmyard mannie and nitrogen ; 
(J) Plio-^phoric a(*id, potash and nitrogen : (4) Imrmyard manure, 
])}io.sphorie a,(*id, potash and nitrogen ; (5) Farmyard maniirti 
lihosphoric acid and nitrogen; (h) Farmyai'd manure, potasli 
and nitrogen? 

Can th(^ protitiible a j)t)lication of nitrogen Ix^ increased by 
iiicre.asing the application o?. jihospijorie acid and potasli ? 

What is tli^* etfeet (with and without farmyard manure) of, 
in addition to nitrogen and potash, applying siiperphos})liate 
of lime in dilferent ])ro})ortioiis and at dilTerent times, to (a) 
plant, (b) ratoon canes? 

AYliat is th(^ effect (with and without farmyard manure) of 
ap])lying in addition to nitrogen and potash, basic slag in 
different proportions to plant (b) ratoon ,eanes ? 

What is the effect (with and without farmyard manure) of 
Jvjiplyi ng, in addition to nitrogen and pho=^phoric acid, sulphate 


* Note: —E qual to phosphoric acid 18 Jbs. per acre for plant canes and 
11 lbs. per acre for ratoon canes. 
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of potash in diffoi-ent pro])i)rtions and at ilifFerciit times, to (a ) 
plant (b) ratoon canes ? 

Is any part oP LIic (‘ItVct ot basic sla^ din? to tlu" excess of 
lime ('ontained in it ? 

Is the fa ilure of snperi)lios[)liat-e in sonu' soils due to tlit^ 
presence of free ))lK)^plioi ic. acid ? 

It will be seim in l.lu‘ above experiments that the investiKa- 
tion of the efiect ol adding oi* Avith-ljoldin^ fai'iiiyard inanuri', 
and the t-reatnamt of j'abxm (*anes relativi* to tliatof the plant 
(*anes, are ^dven a iirominent- j>lac(‘ in the (‘xpin-inumts. In the 
fntni'(' expei'inient s, tlit' lollowiim' (piestions alri'ady indicated 
in th('se notes ’.vill be in\'(^sti^at('d. 

(/an trash (a) turned in, ("/>J allowed to rm^iain and rot on 
the surfaces n‘[)lace with or without mineral jnannres 

•ml 

leguminous greem die^ssings nitrogem the iiiesimt apjilica- 
tion of farmyard manure ? 

IIow fai* (*an leguminous gream dressings r(‘})la(*e (1) farin- 
yai'd manure (2) ni trogtmoiis applications? 

Wdiat is th(‘ bestwa>' to tiaiat h‘guminous grtam dressings ? 

What is the best k*guminoiis gi-een dr(‘ssing foi* Barbados? 


I)IS(dTSSI()N. 

non'bl(‘ t'KANais Watts (Leawvard Islands): Professor 
liari'ison has eovmaal an (‘iiormous amount of ground. ilt‘ has 
also raiseal many ]>oints, som<* 1 think w(^ are thoroughly 
agiaaal ipion, but/ some contain matter for fuiTher in vestigation. 
]|(' refi'rrtal at the outset- to t-lu' fact that Antigua- ocmi])ies an 
e\'(*eptiona 1 position in the (jU(‘>tion of inaiiurinp; tin* sugar 
caiK’ : because in that- island tlu^ ap[)lic«‘»t ion of nitrijgcmoiis 
manures had a})])ar(‘ntly not prove<I i*emunm*ari\'e. He djviws 
tliat (h'duction from th(‘ publii-h(‘d reports of (vxneriments con- 
ducted at the KxpcM-inKMit station, Antigua, on similar lines t-o 
those (‘onducted in Harbados. It shoidd h.owevcr be borne in 
mind, that almost concurrently with the establishment of the 
Antigua stat ion tlun t' was a iilimxomenal outbreak of diseasi^ in 
the sugar-cane ; and no place siilfered more than the Kxjieri- 
ment station. Therefoi-e when Ih'ofessoi* Harrison iinds 
among the \ntigua I'ecoids that the jilots theie had not [)i*o- 
ducecl the same i*esults with nitrogenous manures as ])lots in 
Barbados, he must I’miumiber that the conditions then t'xisting 
at Antigua were distirndly unfa voumble lyid tin* results were 
aot normal. Although wo put our notes on record, they 
should under the circumstancos be accepted as a study 
in diseas(* and not as a study in manuring sugar-canes. Pro- 
fessor Harrison* is Avell aware that I have* all along been 
interested in the question of tin'- apidication of phos])hates. I 
found at the Antigua station, but again under conditions influ- 
enced by disease, that an increased use of phosphates did not 
i>ring increased returns. That experience I find siqiported by 
the published reports in connection w ith sugar cane experi- 
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inriits ill iJiis islnnd, nnd l>y Pi-oFcsm)!- lijn'risoii liiiriseir, Avlieu 
ill Barhiido.''. 1 am oi’ opinion that a good d(‘al ot‘ nsofid Avoi'lc 
could he doiuMii redation to this (pa^stion of jihospliates .sii])- 
])li(Ml to the sugai* cane. J am tlie mort‘ (*on vineed ol* this as a 
gcmtlcmian in J'higland. in(er(‘-t(‘d in sugar cultivation in the 
West Indii"^, la tidy a'-kc‘(l me it* I Jiad any views on the ques- 
tion of pho^])liaies in i^dation to th(‘ yiedd of sugar as lie found 
that laig(M‘r()p< of eam‘s hidng rai^(‘d on soils in AvJiiidi it 

was almost imi)os>il)l{‘ to d(‘t(‘ct jihosphattvs hy analysis, and 
t he applieat ion of pho'^phates to smdi laud did not bring the 
incriaisiul redurn whicii th(‘y had ant icdjiattal. The ])hosphati(r 
manuring of th(‘ sugar caiu‘ is a (jU(‘?stion that is by no means 
solvt^d at tlu^ pr(‘-('nt- moimmt. Again with rc'gard to lime, we 
have given far toolitth' alttmtion to Ihi-^ subji'ct. In fact. Ave 
liaAa* oAondooktsl it because w (‘ b(di(‘V<‘d that ther(‘ was enough 
linu‘ in the soil in main' of th(‘s(‘ islands. A\di(m in Jamaica. 1 
w as st rmdv by t h(‘ re'sult. of t h(‘ analys(‘-:of r(‘d soils oAU'idying 
a bc'd of linu'stoiK'. Th(‘ soil was only two feet dt‘(‘p, and J Avas 
surpriscMl to find that it eontaim^d m<‘r(‘ traeavs of lime. Thei*e 
is e\’id(‘nll\- somedhing wanting in our nudhods of analyses, as, 
AN lu'ia' soils ar(‘ distimdly dediciemt- in sonu‘ maa^ssai'y (*onstitu- 
('iit, this facd. is not sufliciemtlN- brought, out. I supjiort. Nvhat 
Jh*of(‘ssor Harrison has said rt'spt^.ling th(‘ (h'sirability of adopt- 
ing a uniform imd hod ol sidting foi t h the analysers of soils. 
That subjeid should be' dealt with at a sjx'edal nu'i'ting of the 
(dumucal oftiee'i's now prese'iit. Tlu' question of lime may present 
itself in ('itlun* of INno a-pt*(d-s: iirst. l.lu' lime' may be essential 
as a plant food ; or si'condly, it may o(‘cupy a position in rela- 
tion only to thos(' cln'inictd change's Avhicdi go on in the soil. 
With rc'gard to ])i'n nnnuj*(‘, it is tlu' uniform pracdice in 
Antigua, to apjdy pt'u manure' to the' whole of the' tie'lds before 
tlu' (*anes arc' plantc'd. It ha^ more than oncc' been pointed out 
to me that this practh'c^ might, to some extc'iit interfere Avith 
our invc'stigations as totlu'. dc'inands for plant food on the ])ai*t 
of th(' canc' ])lant. Tin* point ought, to be sc'tth'd wdiethei' our 
ma.nuiial invc'stigations arc' t.o bc' c'arried on f>n soils Avhich are 
ah'cxady maiiuiH'd with ])en manure', e)r those that are left 
('utiredy ujnminurc'd. liitheu to, t he prae*tie*c' has bc'en adopted 
laith at Barbados and Ant.igua to add the artiiicial manures to 
the' pen manure*, prc'viously applied. The* (juostion is an lietlier 
in this AA'ay Ave su])j)ly a suffiedent aine)unt e)f phosphates and 
])otash, anel, pc'idiaps in some* case's, of nitrogen for the full 
denelopnu'nt e)f the plant. It is e)bvious that pen nianui*e made 
uj) in the ojK'ii lield anel Nvashc'd by rains is likely to contain 
vc'i'y little* nitrogen. If nvc ceinqiare the! result, obtained in any 
one year hy the* a.meiunt of nitroge'ii give'ii in the fe)i'ni of sul- 
phate e»f ammonia AN ith the* nitroge'ii e*ontained in any giA^en 
sample' e)f jii'ii manure, nvc* may not. be* com])aring things quite 
fairly, bee'ause pen manure sup})lie's many either ingredients 
be'sieles nitreigen feir instane'c. it alsei siqqdies humus. A 
ele'tinitieju is necessai'y of Avliat Ave actuatly mean by pen 
manure*. Aie* Ave to use^ it as a nu'asure of organie* matter, or of 
nitroge'ii, eir of anything else*. AVliatever it is, it requires to be 
settU'el. T am ati'aid that if I Avtn*e to deal Avitli the many other 
(piestions raised by Professoi Harrisem I should detain you for 
an undue length of time. I only hope that Avhen the paper is 
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])rintc(1, it will lead to fiirtlier disenssions on siigar-cano experi- 
iiu'iits and teJid to a method of levellin.u: a.nd uniformly stating 
r(‘-nlts obtained at all tin* Stations in tli(‘ W'est Jndic's. 

Jh*of(‘ssor P. PAimonv : As IMj*. W'aUslias nmiarked, tlnne 
are e(‘rtain points bi*on<i:ht out in Proh'ssca* Harrison's pa])e]* 
on ^^hieh we are all aKr(‘ed, and thei(‘ ar(‘ em'lain othei* ])oinls 
on whieli we do not aj^reo. I hoiH‘ that. a> the ont(‘om(‘ of this 
Ponferoiu'e, jnany of th(‘ jxiints which Piolessor Hari*ison has 
submitted, and with w hich w<‘ do not a^rfee, will he (‘Xperi- 
meuted n])on and in\ (v-^ti^atcal in oni* laiT^au* stations. As to tlu^ 
(jiiestion of uniformity of p!*o<*(Hlnre and nniroiinity of r(‘ports 
to be submitted to the jmblie. 1 with llu* sin> i 2 :(‘st ion (hat- 

has betm i^iade to r(d‘ei* t lu‘S(‘ to a ‘'luall Pommittecof Chemists 
and Botanists. Jtis a. subject in which many at- (his ( 'onhuuuna^ 
have no Lnteiest what(*V(‘r. W ith rcd'maaiec' to p(‘n juiinure, it 
appe\ars that a j’i‘(‘at d(‘al too mn<-h <‘\p('n^(‘ is inciu*r(‘d in Bar- 
bados in ])reparin,w l^en ma]iur<‘. Tlu‘ (plant ity of mould mixcal 
wnth trash must add ('onsid(‘i*abIy to tlu' c^xpcuist'. In I'rinidad 
that is not don(‘ and tlu' pcais arc* almost im ariably eoMU'cd. 
There is an a rran^cmumt also for eoll<‘et in^- washings. Tlitui in 
Trinidad, W(‘ have, as \ <)U know. Nauy In^avy ela.\' soils, and thc‘ 
application of pern manure' to siicli '-oils is orL*a ideally ad\an- 
tagi'ous. AN'e look upon it partly in tiu' iialuii' of a ^^rc'cn 
manure'. 1 have' also found in my (‘xpeu-iemee in Trinidad results 
which corri'spond to those* st)e)ke‘n e>r by Mi*. W'atts Ne'iy small 
proiiortions e)f ])otash and lime* in t In* soiN. and yed- e*rops i*t‘- 
markably Jie‘a\y in tlu'ii* yield. W’e* have* notiee'd e'spe*eially an 
e‘xt raorelinai'y de*lieM(‘ne*\’ e./ lime* in our soils. These* are* jioints 
whie'h 1 hope^ will be* take'ii u]) by the* I )(‘part.nu‘nt of A^rie*nl- 
tui'e* with a vic'W to throwing* more* li^ht upon ihe'iu. 

]Mi‘. J. U. B()\'i:ll : Prenn the* analyse*^ w hich Jh'ofe'ssor Har- 
rison made* at. .Kshbury Kstate*. Barbade)s. it. appe*ai's that fi'om 
the ave'rage* ((uality of faian>aiMl manui*(‘ iisc'd th(*re‘, it. was 
e*stimate»d that at the* i*ate* of 100 pounds ed* ph(»sphatf*s and lOt) 
pounels e>f jiotash ^^(*r(* applie'd per aea*(‘. I admit that, faian- 
\ai*d maiiui'e* is b(‘lt(‘i* pi'<‘pare‘d unde*!’ cove*!* ; but. in spite* of 
that 1 ain of opinion that it contains a considerable* epia nt i t y of 
|»lant foexl. 

Tlie* IhtKSiDicxT : I )o you e‘onside*r as a])plieel in Barbados 
it is a. ohe*a[) and e*ffe‘ciive‘ nn'an" of supplx in;^: the* in.i;r(*di(*nls 
you have ]ne*ntione'd to tin* land ? 

Mr. Bovki.l : I do not. say it is cjn*ap b(*eaus(*. in some case's 
too mue*h me>uld is u-^e'd. 

iMr. A. P. C()WU.i:v ( A”:ricultural Socie'ty. Anti^Ha): In 
Antigua wa* giow' our exiiu's conside*rably che*a|)(*r than a great 
maiiy ])lae*es. WT* use ne) artilicial manure* to our plant e-aiu's, 
but wa* ap])l> a huge* epiantity e>f p(*n manure*. Heiw doe*s that 
atfec't the* eaist of growing e-anes ? I she)uld bei se)rry to s(‘e pen 
manure de>ne’! away w ith. As t.o e-ost,, it we)rks out t.o about h)/- 
oi* 50/- ])oi* acre. W ith re'gard te> t he* * ])re*para t ion e)f ])en 
manure*, we do not ge> in large'ly for held eir o])e*n-air i»e*ns, our 
pens ai'e* mostly lU'ar the* uoiks and all the* lubbish that would 
othc'rw'ise* be* w';iste*(l is colh'cted and put in the* }3t‘ns. The 
eaiie t.ot)s ee>me in as foexl for the* e*attle, and the* re)t.ten eauies 
are put in the ])ens. W hethe*r the fungus is thus de‘Htroye*d 
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nients in tliis island, and by Professor Harrison himself, when 
ill Barbados. I am of opinion that a go(xl deal of useful work 
could be done in relation to this question of phosphates sup- 
plier! to the sugar cane. I am the more convinced of this as a 
gentleinan in England, interested in sugar cultivation in the 
West Indies, lately asked me if I had any views on the ques- 
tion of phosphates in relation to the yield of sugar as he found 
that large crops of canes were being raised on soils in which it 
was almost impossible to detect phosphates by analysis, and 
the application of phosiihatcs to such land did not bring the 
increased return which they had anticipated. The phosphatic 
manuring of the sugar cane is a question that is by no means 
solved at the present moment. Again with regard to lime, we 
have given far too little attention to this subject. In fact, Ave 
have overlooked it because Ave believed that there Ava« enough 
lime in the soil in many of these islands. When in Jamaica I 
Avas struck by the result of tlie analyses of red soils overlying 
a bed of limestone. The soil Avas only tAvo feet deep, and I was 
surprised to lind tliat it contained mere traces of lime. There 
is evidently something AA’anting in onr methods of analyses, as, 
Avhero soils are distinctly deticnent in some necessary constitu- 
ent, this fact is not sufficiently brought out. I support what 
Professor Harrison has said respecting the desirability of adopt- 
ing a uniform mc'thod of sotting forth the analyses of soils. 
That subject should be dealt with at a special meeting of the 
Chemical officers iioAV present. The question of lime may present 
itself in either of aspects : first, the lime may be essential 
as a plant food ; or secondly, it may occupy a position in rela- 
tion only to those chemical changes Avhich go on in the soil. 
With regard to pen manure, it is the uniform practice in 
Antigua to apply pen manure to the Avhole of the fields before 
the caues are planted. It has more than once been pointed out 
to me that this practice might to some extent interfere with 
our iiiA’estigations as to the demands for plant food on the part 
of the cane plant. The point ought to be settled Mffiether our 
maniiiaal inv'estigations are to be carried on on soils Avhich are 
already manured Avith pen maniire, or those that are left 
entirely nnmanured. Hitherto, the practice has been adopted 
both at Barbados and Antigua to add the artificial manures to 
the pen manure, previously applied. The question is whether 
ill this Avay AA^e supply a sufficient amount of phosphates and 
potash, and, pinffiaps in some cases, of nitrogen for the full 
development of the plant. It is obvious that pen manure made 
up in the open field and washed by rains is likely to contain 
very little nitrogen. If Ave compare the result obtained in any 
one year by the amount of nitrogen given in the form of sul- 
phate of ammoiiui Avith the nitrogen contained in any given 
sample of pen manure, aa c may not be comparing things quite 
fairly, because pen manure supplies many other ingredients 
besides nitrogen— for instance, it also supplies humus. A 
definition is necessary of AVhat Ave actually mean by pen 
manure. Are Ave to use it as a measure of organic matter, or of 
nitrogen, or of anything else. Whatever it is, it requires to be 
settl^. I am afraid that if I Avere to deal with the miany other 
questions raised by Professor Harrison I should detain you tpv 
an undue length of time. I only hope that when the ^ 
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printed, it will lead to further discussions on sugar-cane experi- 
ments and tend to a method of levelling and uniformly stating 
results obtained at all the Stations in the West Indies. 

Professor P. Carmody : As Mr. Watts has remarked, there 
are certain points brought out in Professor Harrison’s paper 
on which we are all agreed, and there are certain other points 
on which we do not agree. I hope that, as the outcome of this 
Conference, many of the points which Professor Harrison has 
submitted, and wuth which wo do not agree, Avill be experi- 
mented upon and investigated in our larger stations. As to the 
question of uniformity of procedure and uniformity of reports 
to be submitted to the public, 1 agree with the suggestion that 
has been made to refer these to a small Committee of Chemists 
and Botanists. It is a subject in wliieh many at this Conference 
have no interest Avhatever. With reference to pen manure, it 
appears that a great deal too much expense is incurred in Bar- 
bados ill preparing jjen manure. The (piantity of mould mixed 
with trash must add considerably to the expense. In Trinidad 
that is not done and the pons are almost invar iably covered. 
There is an arrangement also for collecting washings. Then in 
Trinidad, we have, as you know, very heavy clay soils, and the 
application of pen manure to sii(*h soils is organically advan- 
tageous. We look upon it partly in the nature of a green 
manure. I have also found in my ex])erienee in Trinidad results 
which correspond to those spoken of by Mi*. Watts — very small 
proportions of potash and lime in tlic^ soils, anil yet crops re- 
markably lieavy in their yield. We have noticed es])eeially an 
extraordinary (lelieieney (J lime in onr soils. Tliese are points 
which I hope will be taken up by the Department of Agricul- 
ture with a view to throwing moie liglit uj)oii tliem. 

Mr. J. R. Boveix : From the analyst's which Ii*ofessor Har- 
rison made at Ashbury Estate, Barba<los, it appears that from 
the average (piality of farmyard manure used there, it was 
estimated that at the rate of 100 pounds of i)hosphates and 100 
pounds of potash ’were applied per aei*o. I admit that farm- 
yard manure is better preparcnl uiider eovtn* ; but in spite of 
that I am of opinion that it contains a considerable quantity of 
plant food. 

The President : Do you consider as applied in Barbados 
it is a cheap and effective means of supplying the ingredients 
you have mentioned to the land ? 

Mr. Bovell : I do not say it is cheap because in some eases 
too much mould is used. 

Mr. A. P, Cowley (Agricultural Society, Antigua) : In 
Antigua w^e grow our canes considerably cheaper than a great 
many places. Wo use no artificial manure to our idant canes, 
but we apply a lai'ge quantity of pen manure. How does that 
affect the cost of growing canes ? I should be sorry to see pen 
manure done away with. As to cost, it works out to about 40/- 
or 50/- per acre. With regard to the • preparation of pen 
manure, w e do not go in largely for field or open-air pens, our 
pens are mostly near the Avorks and all the rubbish that would 
otherwise be wasted is collected and put in the pens. The 
cane tops come in as food for the cattle, and the rotten canes 
are put in the pens. Whether the fungus is thus destroyed 
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ifl a matter on which I should like authoritative information. 
Some in Antigua are under the impression that it is; but 
I should like to know whether in putting the rotten canes 
in the manure pens we are doing a good thing or a bad 
one. With regard to lime although I live on a lime estate, 
during the last few years I have burnt lime and applied it 
with very good results. With regard to statistical papers 
and records, I would suggest that they be distributed 
amongst the planters as well as to the Experiment stations 
and that there should be more uniformity in tabulating them 
than at present. 

The President : In reply to the question submitted by 
Mr. Cowley there can be no doubt that the practice of throwing 
I’otten canes on manure heaps is not to be commended. The 
fungoid disease affecting sugar-canes known as Trlchosphaeria 
has one or more resting spores. These are not likely to be 
destroyed by fermentation and hence will bo carried 'with 
the manure into the field and attack tlie canes. It would bo 
better to pass the rotten canes, as soon as possible, through the 
mill and burn the megass in the furnace. This is the only 
effective way of dealing with them. 1 have noticed in this and 
other colonies that it is not an uncommon practice to allow a 
lieaji of rotten canes to remain in the yard and gradually decay. 
Nothing can be more favourable for the sjjread of both the 
moth-borer and fungus. It is useless under such circumstances 
to attempt to deal effectively with either pest. 

Hon’ble F. J. Clarke (Barbados) : There is one question 
I should like to ask my scientific friends. Whence does the 
manure derive its phosphates and potash? 

Professor Harrison : In Barbados in applying ])on manure 
you are not adding anything to the soil of your plantations. 
You are only transferring something from one part of it to the 
other. The large addition of soil to the manure simply adds to 
the weight and increases the cost of trans[)ortation. 

Rev. Dr. Morton (Agricultural Society,- Trinidad) : It 
appears to me that in this discussion 'u e have very much over- 
looked the small man. I think we ought, if possible, to give 
some hint to small cultivators how they should deal with the 
question of manure. In country villages a considerable (pian- 
tity is thrown out by people who do not require it. 1 made 
some experiments with a view to solving the problem. My 
plan was to I'emoVe the manure to my land at once and cover 
it with the soil. The results were very good indeed. A small 
holder in my neighbourhood did the same. He had no animals 
of his own, but took the manure from his neighbours, gathered 
all the leaves which fell from his trees, the sweepings of his 
yard, and threw the whole into his field, and he got almost 
actually the same result as I did. He vv^as a Barbadian and 
knew the value of manure. It seems to mo that the treat- 
ment of waste products — leaves of trees, house water, manure 
from animals, grass, straw — by handling them quickly and bury- 
ing them in the soil, is the only solution so far as our small 
cultivators are concerned. I should like to emphasize, especially 
in the interest of these small cultivators, the necessity of not 
wasting a single particle of manure, but to get it into the field 
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and quickly cover it up — especially in dry or in very wet 
weather. In some cases a large quantity of manure is carried ou^) 
and left uncovered in the field ; a heavy rain comes down, and 
all the main food is washed away. In other eases it is applied 
when the soil is not in a fit state to receive it. I think wc should 
try and get our people to save all waste products and return 
them as quickly as possible to the soil. If we do that, we shall 
encourage them as cane farmers and enable them to maintain 
their cultivations over a number of j’^ears. 

Mr. Hart (Trinidad) : There is one point w hich the chem- 
ists have not touched, and that is, the actual application of 
manures to the soil. I believe that as much uniformity is j*e- 
quired in the method of applying manures to the soil as in 
analyses or any other proceeding in relation to cane cultivation. 
There is no doubt that manure applied in snnill quantities is at 
times much more useful than if applied in large cpiantities, and 
that manure is required at times in larger (luaiititics tlian at 
other times. One man may use half a ton of inaniire and get 
the same results as aiu'ther man who may have used a ton, 
simjdy owing to the different methods of application. I tliiuk 
that experiments in this direetion are required so that w(' may 
ensure uniformity in the application both of chemical and pen 
manure. 

The President : Numerous ijoints, many of them of gieat 
interest, have been brought before us in the papers read by 
Professor Harrison and Mr. Jenman, and in that by l^rofessor* 
d’ Albuquerque. We (*annot fully iliscuss them to-day ; but 1 
hope that w hen the papers are publi&lH*d they w ill suggest 
useful experiments for the coming year and direct atteniion to 
matters still recpiiring to be definitely settled. What has 
been said about the doubtful value and economy of pen manure 
1 understand applies to manure prepared in the op(m flcdd, 
w here it is w^ashed by rain, and in cases w here an niiduo 
quantity of soil or mould is added, redueing its (piality and 
increasing the cost of transportation. Pen manure, jnepared 
under cover and not overloaded w itli soil, w h(n*ever it can be 
economically produced, is undoubtedly a valuable application 
to cane fields. The criticism to-day has been directed only 
against J3en manure in cases where the cost far cx(*eeds the 
value. The Rev. Dr. Morton has reminded us of a considerable 
field of enquiry, in regard to the treeitment of w^aste ju'oducts 
and their coiiA^ersion into manure by cane farnu'rs and small 
cultivators. Mr. Hart has usefully draw n attention to the fact, 
that the value of any manure largely depended on tlie ])eriod 
in the plant’s growth Avhen it is applied, and also the quantity 
at any given time. 
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NOTE ON ARTIFICIAL GROSS-FERTILIZATION 
IN THE STTOAR CANE. 

BY PROFESSOR J. P. D’ALBUQUERQUE, M.A., F.I.C., F.C.S. 

Island Prof essor of Chemistry in chemical charge of Sugar Cane 

Expcrimeats. 

The discovery that the sugar cane produces fertile seed, 
from which can be reared canes of the most varied size, habit 
and richness of juice, has opened to cane gi'owers all the poten- 
tialities of the wonderful means of A^ariation embodied in the 
fertilization of the oosphere or the fusion of two different cells. 
The researches of Messrs. Harrison and Jenman, more than any 
others, have been directed to investigate the relations between 
the mother parent cane and its seedling i)rogeny, Avhich all 
ideas and conclusions on the subject of heredity compel us to 
believe must exist between the qualities of parents and their 
offspring : and these researches haA^e shoAvn relations of an im- 
portant kind. They have shoAvn that, as a rule, “ the average 
size of the [mothorj A^ariety” . . . “closely governs ’’ [with 

exceptions] “the size of the offspring" that the same may be 
stated in regard to colour ; but the sugar contents of the juice, 
glucose ratio and quotient of purity, ])reseut in the offspring 
very wide variation on both sides of the mother A ariety, so that 
to quote their Avords a “ seedling from the Mani cane . 

“ is equally likely to contain only 1 pound sucrose per gallon in its 
“juice as against 1 * 7 , about Avhat the parent variety averages, 
“ Avhilst it may contain 1*9 pounds : " and they tell us “ to obtain 
canes richer in sugar than the Bourbon and other old established 
varieties we are compelled to proceed j)urely on experimental 
lines by selecting the finest seedlings of a feAv ap})rociated 
varieties, and, from among them, picking out, after a few years’ 
study of them both as plants and I’a toons, those Avhich giAe 
the greatest yield of cane of the higliest saccliarine strength 
and purity." It AA^ould appear therefore, from these researches, 
that the size (and colour) of seedling canes A'ari(\s to a moderate 
extent on either side of the mother A^ariety, and that, in order 
to improve the cane in the latter res[)ects, Ave must ti’ust to re- 
peated trial to give us the canes Ave seek for. 

It takes about tAvo years to rear a matuie cane from seed, 
and some feAV years longer before the characters of the seedling 
cane haA^e been sufficiently investigated to be pronouneed upon. 
While some eharaeters, viz. saeeharine richness, are probably 
fairly permanent from the first, others, such as vegetative 
vigour and tendency to tiller, sheAV a falling off in the canes 
grown from cuttings ; and it takes some time before the con- 
dition of stability or equilibrium is attained, and, in the course 
of those years, many of the seedlings Avill be rejected from one 
cause or another, A seedling which may give very good results 
in one soil, may prove a failure Avheu distributed over even such 
a small variety of soil ®and climatic conditions as are afforded 
by a small island like Barbados. I can call to mind promising 
seedlings Avhich have, in some places, broken down under this 
test. While, therefore, the method of mother pedigreed cane 
seedlings as practised by Messrs Harrison ajid Jenman offers 
great advantages over the hap-hazard choice of seedlings in 
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which no record is kept of the parent, while it offers all the 
potentialities of the seedling with an important attempt to 
shorten the process of selection, it still, as far as I am able to 
read their reports, leaves the paternal plant, that is the source 
of the pollen, imdeterininecl, and still leaves the risk that wo may 
wait a long time for the cane we are looking for, and renders 
it very desirable that we should carefully consider any further 
method of abbreviation ^^liieh the pi’actice and experience of 
Botanists or Horticulturists may suggest : and it is with a 
view to opening a discussion that 1 venture to bring to your 
notice the importance of (*arrying out a systematic |<eries of 
experiments on artificial cross-fertilization, a process which 
involves the fertilization of the mother cell by pollen from a 
selected plant of another variety, and therefore involves a 
selection of both the maternal and paternal plants from dif- 
ferent varieties. 

If we have any faith in the theory of heredity which has 
so splendidly cleared up and explained a large number of im- 
portant facts in biology, or even if we have faith in the facts 
themselves, we cannot help being driven to the conclusion that 
every character ])reseuted by the cane seedling is derived from 
potencies which existed in one or othei* of the i)arents, that no 
new character can api)ear in the s(‘edling whieli did not exist, 
manifest or latent, in one or other of the parent®, and that the 
characters of every cane seedling have been derived fi'om, and 
are a combination in difterent proportions of. the characters, 
manifest or latent, possessed by the })arent varieties : that by 
selecting both parent varieties we shall incorporate characters 
from hoili parents in varying degrees, ])rodiice some seedling 
canes jios^essing, in higher than average proportions, desirable 
charaetcys from both parents, and so shorten the time to the 
])roduc*tion of the cane we are seeking for. 

I am not aware that any systematic attempt has hitherto 
been made to bring tbi< principle (so largely used by seed 
growers) into operation in the production of the cane seed, In- 
tieed, though it is highly ])robable, it has not, as far as I know, 
been actually proved that eross-fertilization takes place at all 
in the case of tlie sugar cane. Messrs. Harrison and Jenman in 
their report of 1890 mention one cane where there is some pro- 
bability that the sour(*e of the pollen Avas known, because only 
one variety of canc in a large district was flowering atone time. 

The cane ttoAver if not self-fertilized is probably wind- 
fertilized. Is it possible to effect artificial cross-fertilization in 
the cane ? and if so, how ? I can think of three Avays in Avhich 
it can be attempted. 

^ The first is to take adA^antago of any two varieties of cane 
which arroAv together, Avdiile other canes are not arroAving in 
the same district. This method is not one which Avould appear 
to be available in any district (such as Barbados) AAdiere, a large 
number of varieties being under cultivation, it AA^ould be next 
to impossible to ensure against the risk of pollen coining from 
an unknoAvn source. 

A second method would be to grow, side by side in roAvs, 
esanes of the different varieties it is desirable to cross, and so 
chosen as to arrow at approximately the same time ; bend over 



184 


the arrow stalks together and bag them, before the flowers are 
protruded, in the same sterilised flue silk bag, and when the 
pollen of each arrow is ripe, its disiiibution over the other 
arrow in the same bag ^\lll be ensured, either by the wind, or 
by shaking the aiTOA\‘^ in the bag. 

The third method n hieli Dr. Mori'is suggested to me as quite 
as likely to succeed and more pi'actical than the second one, is to 
bag each arrow under experiment some time before it is ripe : 
and when the arrows in the bags aie ripe, to shake the contents 
of the bags of one variety into the bags co\ering the arrows of 
another, tki' latter bags being temporarily open at the toj) to 
receive the i)olleii, and then closed up, every possible precaution 
being taken to prevent, during the transference, the access of 
pollen from any other source. 

No doubt difficulties uill occur in the carrying out of thc'-e 
exi^eriments. Thus a large number of the bagged arrows may 
fail to pi'oduce mature ovules capable of feidilization and so 
a large percentage of trials may be uiiproducti\ e, rendering 
it necessary to bag a large number of ara'ows. The second 
method also ^vould pioxe much moi*e difficult to carry out than 
the third, bec'ause only a lew of the ^elected adjacent cane 
holes may ari'ow in ])aii*s and thi*- again \\ill i*(^ducc the per- 
centage of successfully germinated secfllings. 

At my suggestion Mr*. Bovell has already baggc'd a number 
of arrows by method 2 and the result will be of great interest. 

It Avill be obvious to e\ ery w orkei* intei'ested in the question 
of iinpi’oving the sugar* cane, thatat present there is noexisting 
cane which combines all the char‘acters, and in the degrees 
which are desirable from tlu5 point of view of the sugar producer. 
The first and loreniosi ai*e, heavy tonnage of cane per aci*e, and 
richness in sugar: and 1 suggest that by fertiluing a large 
number* of aiTowsof somc^ lie-ivy tonnage \ar*icty (as r*ich in 
sugar as we can find such a v ar i(»ty ) with pollen from some 
variety vcr> ii<*h in sugar* (and of as heavy a tonnage as wc can 
find biicli a var*i(‘t> ), v\e ouglit to be I’cwardcd with at least 
some sci’dlings possessing a larger* tharr oi*dinary mea'-irteof both 
ehai’actcfs. Other* ( hai*acters tliat we v\ onld seek to ineoiqjorate 
as far as consistent wdth tire above would be early (or at all 
events “ timed ”) l ijrening, Iiigh and sui e gei mhiativ e ])ovv er in 
the tops, resisti\e jjower to fungoid and insect attacks, pure as 
well as r*ieh juice, good milling pro])ei*ties &:e. 

It must of eour*se be borne in mind that tire above sug- 
gested methods only ensui*e that the seedling canes jrrodiiced 
are either the products of self-fertilization, or* of cross- 
fertilization between the par*euts {selected. Thus wdth arrows 
of parent canes A <fe B so treated, the seedling canes are either 
seedlings of A self-fertilized, or B self-fertilized, or* of A cross- 
fertilized by pollen of B, or B ei*oss fertilized by pollen of A. 
To ensui*e otherwise wamld aieed the elimination of the anthers 
before they were mature, a very difficult task in a plant the 
parts of wliose flowers are so small as is the sugar-cane.* 


* Note :--A similar ppeiabion has been successfully carried out by Messrs. 
B. ^ J, Garlon in their thirty years work upon cross breeding in wheat, 
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IMPROVEMENT OP THE SUGAR CANE BY 
‘^CHEMICAL SELECTION.” 

BY PROFESSOR J. P. I)’ ALBUQUERQUE, M.A., F.I.C., P.C.S. 
Island Professor of Chemistry in chemical charge of Sugar Cane 

Experiments. 

The next point to which I liave to invite the attention of 
the Conference is the question as to whether it is practicable to 
enrich any given variety of cane by selecting tops for “ seed- 
cane” from those canes which actual analyses of juice shew to 
be richest in sugar. 

Planters have been blamed for not having already improved 
their canes by this method, and against the probability of the 
method ijroving a success has been urged that the richest 
canes in a field are often simply the ripest or best nourished, 
that tops from such r idlest canes have l(\ss gei'ini native power 
and are more lialde to fungoid attack in the young stage, 
that (*areful oliservation has failed to detect bud variation in the 
sugarcane, and that the high variabilily of the sugarcane 
produced from seed shews that seed is a far more satisfactory 
and probably the only way of increasing the weight and rich- 
ness of the sugar cane. 

Glancing briefly at what has been attem])led in this direc- 
tion, Messrs. Thompson and E<lscn at Calumet in Louisiana car- 
ried on some exptu'inients for about three years and in their re- 
port they considered that they achieved some success. On a 
very small scale an attempt has been made by Mr*. Bovell and 
myself at Dodds Botanic Station over three crops, but as our 
method (a compulsory one with us up to the jrresent) is very 
unsatisfactory, we are not surpi ised that the attempt has been 
a failure. During the first year’s experiments the result was 
that the plants from the richer canes gave the croi) with juice 
richest in sugar : but the results Avero reversed in the second 
and third years. Eor the plants from the “rich” canes pro- 
duced canes both lower in tonnage and poorer in sugar than 
those from the poor ” canes. The exi)eriments were only 
eari’ied out on small single jdots. 

At Mauritius Monsieur Boname gives the results of experi- 
ments carried out for tAvo vears and these results are negative. 

Looking at the matter from a theoretical standpoint one 
cannot help thinking that canes produced from the buds of a 
parent cane, are likely even if grown under i)recisely similar 
conditions (if it were possible to do so) to nianifest slight dif- 
ferences in their various imoperties, such as the length of their 
joints, the amounts of sugar and other substances in their cells, 
the germinative power of their buds and so on; one would ex- 
pect that the canes so produced from buds while exhibiting no 
striking variation from the parent would oscillate as it were in 
their i)roperties about the mean formed by the parent plant, 
and that by selecting the canes richest in one of those proper- 
ties (say sugar production) the canes })roduced from the buds 
of the daugljter canes, would oscillate in their properties about 
a new mean (that of their mother canes) and a mean slightly 
higher than that of what I may call the grand-mother cane 
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And one would expect that by a repetition of this process of 
selecting the richest from which to piK)pagate, the average rich- 
ness of the variety would be increased. Admitting' that it is 
possible for the sugar cane to contain more sugar than it does 
now, it does not, in order to test the theoretical possibility of 
this enrichment, seem necessary to mo to shew as suggested 
those striking variations known as bnd variation ; the essence 
of the idea lies in a gradual integration of small diflerences, 
and not in a cliange per mitxun. But even if it were necc's- 
sary, we know that bud variations tlo, though rarely, occur in 
the sugar cane, from the drawing and striking speeimens now 
exhibited by Dr. Morris at this Conference. 

From a practical point of view, liowever, there is a very 
great diftieulty in carrying out the experiment satisfactorily ; 
and that dilTiculty is, aclmitting that in a given variety of 
cane some individuals ])ossess greater inherent sngar-j)rodncing 
powers than others, liow are we to tind tliem? What test 
shall we apply? For the eane A\liieh on any given day has the 
richest juice may not be the one with the richest ])otentialities. 
It may as has ali‘cad> been urged be sim])ly the richest because 
bettor exposed to light, better nourished from its position in 
the stool Ac. If on the oilier hand we do not sim])ly select 
plants from the richest individual canes, but as suggested by 
Mr. Kobus select (mr iilants from the stool displaying the high- 
est average i*ichness, may not this again be due to this stool 
being n’lier from having germinated a little earlier tlian neigh- 
bouring stools, or being riper from some other accidental cause 
not inherent in the cane fi’om w hich it sprung ? I confess I do 
not see any way out of the difficulty and can only hope that 
by combining all methods, i.e. of selecting the similarly situated 
ricliest canes from the richest stools, and doing this with a 
large number of plants that on the average w^e may succeed in 
hitting on a much larger proportion of the inherently richer 
canes. Dealing w ith tlie objection that plants from these richer 
canes will germinate badly, that a smaller projiortioii of them 
will germinate than from ordinary plants, I should say use a 
variety of great germiiiative vigour. There is no doubt a limit 
beyond w^hich a cell of a cane plant can no longer produce 
sugar and live: a limit of sugar contents beyond which the 
proto] dasuiie functions of the eane cell w ould be so interfered 
with, so reduced in vigour, that the plant would die or at least 
be unhealthy ; but assuming that the variety exjierimented 
with has a fair margin of protoplasmic contents, and so a fair 
margin of vegetative vigour to be encroached upon, 1 do not see 
w'hy the percentage of sugar should not be increased and yet 
the plant retain sufficient g(»rminative ])ower for practical 
purposes. All that wxmld be wanted in the ripe cane (in tlie 
experimental stage) would be just suffi(‘ient germinative pow er 
to produce w ith care and irrigation a healthy plant : this is of 
course simply in the experimental stage. When the variety in 
experimental cultivation had been sufficiently (or as far as 
practicable) enriched, it would be probably planted out in the 
estates from unripe or less . ripe plants, and IheKefore fiom 
plants that retained more protoplasm and great<‘r germinative 
power than plants from ripe canes. 
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A purely local diftieulty that lias rendered such Chemical 
selection experiments in Barbados unsatisfactory, is the fact 
that it is not possible, except at great risk of not getting the 
canes to germinate, to plant out canes after the middle of 
December in black soils: and the canes from which these plants 
are taken would not be ripe till March or April following. Now 
the relative richness (^f the unripe canes we are testing in De- 
cember and taking plants from, is not at all the relative rich- 
ness of the same canes at maturity, and consequently we are 
l^robably not selecting the inherently richer canes. This local 
difficulty however we shall in future obviate by the employ- 
ment of au' ii'i igated Held very kindly placed at our disposal by 
Mr. H. E. Thorne at “ Sandy Lane,” which will enable us to 
plant out at the ordinary reaping time of the variety under 
experiment. 


A METHOD OP ASCERTAINING THE FERTILITY 
IN DIFFERENT PARTS OP AN EXPERIMENTAL 
FIELD BY THE USE OP CONTROL PLOTS. 

BY PROFESSOR J. P. JfALlUTQirERQUE M.A., P.I.O., F.C.S. 

Island Professor of Clieniistry in chemical charge of Sugar’Cane 

Experiments. 

In all Agricultural Field Experiments great difficulty is 
experienced in dealing with the vnrying fertility of the soil 
from one part toanotlier: and it is ja'obable tliat many erro- 
neous conclusions have been duo to the neglect or failure to eli- 
minate this source of error. In some cases this factor has been 
ignored altogether, while in others various methods have been 
adopted with a view to eliminate it in the conclusions. As far 
as 1 am aware, the chief methods adopted have been as follows ; 
~(a) the use of very large plots of half an acre upwards ; (b) 
the ascertaining of the mean no-manure fertility of the field by 
leaving diagonal strips right across the field unmanured, and 
taking this as the mean fertility with wliicli to crompare large 
or small plots ; (c ) the use of three or more plots of each kind 
and assuming that the mean increase of yield of the three 
plots of one kind, compared each with the plot in its own 
series not containing the constituent under trial, gives the true 
increase due to that constituent ; the use of small plots in 
three or more series, each series containing a number of 
control iilots with whiidi to compare the plots of the series. 
This is the method employed by Messrs. Harrison and Jenman 
in their exiieriments, and is a great advance upon previous 
methods., They compared the yield of each manured plot with 
the mean of the diagonally situated no-inanure plots. 

A method which I desire to bring to your notice to-day 
presents I think a considerable difference from those above 
enumerated, in that it makes au attempt to ascertain the 
fertility of each plot in the field. In choosipg fields for 
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manurial or other agricultural experiments, a field as level and 
otherwise uniform as possible is selected. It should rest upon 
one geological formation, and from its history it should be 
known to have been uniformly treated in the maiiurings of 
previous years and to have been emi)loyed as one field in agricul- 
ture and not planted in patches. Notwithstanding all this its 
fertility, as measured by say the weight of some crop produced 
on any small unit area, will probably vary greatly from one 
part to another of the field. The factors the sum of which 
determine the fertility as above measured are many, and 
include the (luantity of available nitrogen and mineral 
plant food in the soil, its richness in the bacteria 
that effect the various changes called nitrification and 
de-nitrification, its physical condition as to the retentiveness for 
moisture, aeration and so on. From the manner in which soils 
are formed and Avorked in large fields, the value of each of 
these factors cannot vai'y suddenly from one point of the field 
to the next, and if we were to make a diagram in which the 
horizontal distances showed to scale the position on the field*, 
while the vertical distances shewed the value of any one of 
these factors, the diagram would consist of a curved surface 
more, or less complicated :n,nd similarly the diagrams represent- 
ing the changing value of all the factors measured, (if it Avere 
possible to do so), in terms of the amount of crop produced, could 
be combined in one diagram, the diagram of fertility ; and this 
diagram . Avould also be a more or less complicated curved 
surface. If any Avay could be devised of finding these curves 
for the field, it Avould be possible, having given the Aveight of 
the canes of a given variety on any known small unmanured 
area in the field, to calculate the Aveightof canes Avhich in the 
same period AA^ould be given by any other uinnanured area, 
greater small, on the same field. It Avill be observed that in 
such curves, if the distances betAA^eon two i)oints on the curve 
are sufficiently close the cur\"e becomes simple, and Avhen the 
distance is small enough the curve between the points becomes 
a straight line. Noav we cannot measure the A^alue (in terms of 
AA'eight of canes or in any other way) of the separate factors 
the sum of Avjiich determine fertility, but we can (and thiit is 
sufficient for our purpose) measure at any jmrt of the field the 
effect in fertility (say for cane growth) produced by the sum 
of all the factors by Aveighing the crop produced on that no- 
manured plot, and the Aveight of crop will be the measure of 
the fertility at that spot. If avc could afford the time and 
money Ave could find the diagram for the Avhole field by tilling 
quite uniformly, and growing a crop, say of canes, without 
any manure, and reaping and Aveighing the Avhole field 
in small plots, Avhich would give the measure of the 
fertility of the Avhole field under the climatic conditions of 
that year ; and if the change of soil produced by the groAvth of 
the crop Avere very slight, the diagram of fertility so obtained 
would probably be approximately correct for the ^ same field 
for any other year in which the climatic conditions Avere 
approximately jthe same as the year in question : at an> rate 
we could check* the assumption by combining it with the method 
to be detailed immediately. 

In practice! however, we generally require, if possible, a 



189 


method of finding the me^asure of the fertility of any part of a 
field, which can be employed simultaneously with the growth 
of the experimental plots, and this 1 suggest can bo done, with 
an approximation to correctness, by employing a number of 
control no-manui e plots at difforents ])arts of the field and so 
close together that the fertility curve between any two plots 
can be assumed to be a straight line; from this it will be 
easy to calculate (in tons of crop per acre) the fertility at any 
intervening plot. With a view of making the method clear I 
have made a sketeli plan of an imaginary field divided into 
109 plots. The field numbei's of tlu^ i)l()ts arc^ indicated in dark 
type: while, indicated in ifalicH (riihoitf brackttH, are the 
weights of crop (say (*anes) actually found on 25 no-nianure 
plots -control plots. In one section of the field I have filled 
in, in itfflica oivJosrd in bmchrfs, the caJeulatcMl crop yields 
which eacli of the plots of that section would give if not 
manured. Thus plot 1 (control plot) gav'e, by weighing, a crop 
of 15 tons; plot 58 similarly gave 19 tons ami })lot 5, 16 tons. 
Calculating for the three plots between 1 and 53, we see that 
])lots 11, 27 and 10 respectively would, if not manured, give 16, 
17, 18 tons. Similarly calculating for the three ])lots between 
1 and 5, we find that on ph)ts 2, 3, 1, the yields Avon Id be 15*3, 
15*5 and 15*8 tons respectively. The yield of plot 15 lying 
diagonally betwecm plot 1 and i)lot 29 is calculated from 
the diagonally and closely situated control [dots, and similarly 
the yields of idots 17, 41 and 43 are calculated from the diagon- 
ally and closely situated control plots. Plot 31 is situated mid- 
way between control [dots 5 and 57 and also midway between 
control ])lots 29 and 33. The value calculated from the first 
two control plots would be 18*21, the value calculated from 
the second two contnd plots is 18*5. The mean to one place of 
decimals of these two calculated values is 18*4, and this is the 
value taken and is enclosed in s(|uare brackets. For a similar 
reason the value for plot 55 is enclosed in scpiare brackets. 
Thus in every case all available data are used in calculating the 
no-manure yields. The values for plots 16, 28, 42, 30 are 
obtained by interiKdation betAveen those already calculated. 

We (*aii thus ascertain the calculated yield of each plot in 
the field if it were unmanured : Ave ma>' call it the no-manure 
yield of the plot. We also by AA cighing ascertain the weight 
of croj) actually gi\"cn by each manured phjt. Suppose there 
are three series of manure plots each sei ies exactly resembling 
the other except for position in the field. Let (a), (b), (c), (d) 

. . . &c. represent the respective manures used in each of 

the three series : let a, b, c, d . . &c, be the corresponding 

actual yields per acre of these respectively manured plots of 
one series, and let a^, b^, c^, d^ . . * &c, be the calculated no- 

nianure yields of each of these respective plots. 
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PLAN OP EXPERIMENTAL FIELD. 
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First Method. 

Then , , . &e., are the respective ratios of 

the manure yield to the no-manure yield of each of these 
idots. Let O be the geometric mean of a,,, b^, c^, . . . &c., 
for — say the nitrogen plots of one series all close to (a). 

Then O = mean value per acre due to manure (a>) 


on that part of the field and similarly — - x O — 

’ c„ 


xO, -^x O 


are the mean values per acre for manures (b), (c), (d), . . . &c. 
in that sub-series and f x 0 1 - x 0 1 is the difference 

lb, J L J 

produced by the two manures (b) & (a) . Suppose the manure 

(a) to be minerals only 

(b) „ „ minerals + 40 lbs. niti*ogen. 

(c) „ „ minerals + 60 „ „ 

(d) „ minerals + 80 „ „ 

then we get the following values for that part of the field. 


X O = mean increase of yield due to 40 lbs. nitrog. 

X O — yf yy yy yy 60 yy yy 

X O == yy yy .y yy 80 y, ,, 


b 

X O j 

bo 

b 


b. 

Ro . 

c 

a 

Co 


d 

a 

cl. 

ao 


d a 

. cl. a. 


By taking the geometric mean of the value of a for the cor- 

a. 

responding plots in each of the three series, we get A the mean 

"a; 

value of the ratio for the held. By taking the mean yield [O] of 
all the control plots in the held and multiplying, Ave get 

X [O] = mean yield lier acre for the whole field due to 

manure (a), and thus Ave can obtain a mean yield per acre for 
the held for each manure used : and Ave obtain the following 
mean values for the Avhole held. 


A 

B. A. 

C A 

C A„ 

A 

D. A. 


X lO] — mean increase of yield due to 40 lbs. nitrog. 

X = yy yy yy 60 yy yy 

X [O] = yy yy yy 80 yy yy 


Second Mbthod* 

Values can also be obtained by taking differences and 
arithmetic means. Thus b-b^ is the difference between the 
manure and no-manure yields of the plot receiving manure 
(b). 

a-a, is the difference between the manure and no- 
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manure yields of the plot receiving manure (a), therefore 

(b-bj — (a-a^)- increase of yield due to 40 lbs. nitrogen. 

9, )f 60 

(d-d^) — (a-a^)“= »» ,, 80 „ ,, 

Since all the plots of the nitrogen sub-series (b), (e), (d), . ^ . 
&c., are near (a). 

By taking the arithmetical mean of the three values so ob- 
tained for the three plots of each kind in the field, we obtain 
the mean iiK'rcases for the whole field. 

Although calculations made by the first method will take 
more time than by the second method, 1 prefer the first method, 
the geometric moans and ratios being easily worked by the use 
of logarithms. 

In order more clearly t<) comprehend tli(‘ difference between 
this method and that of com])aring the yields of the plots with 
the mean yields of adjacent no-manure plots, let us look at plot 
14 and plot 40. If ^ve com})are the respective yields of these 
plots with the mean of Nos. 1 and 58 the adjacent no-manure 
plots, we should compare them with 17 tons, whereas by taking 
the calculated no-manure yiehl of No. 14 and No. 40 we should 
compare the yield with 16 A 18 tons respectively, which 1 
submit would make a great dittereuce, since 16 tons is a far 
more likely yield for plot 14, and 18 tons is a far more likely 
yield for plot 10 than would 17 tons ]>e for both. By employing 
for comparison the means of the two uo-nianure plots, we place 
each of the three plots between 1 A 58 on an equality, when 
I submit that they ai'c not so, ami that they diverge more and 
more from equality as they get further a]>art. 

In looking at the capabilities of this method we must bear 
in mind one or two i)oints of importance. It depends upon the 
employment of tiuiall plots of say one-thirtieth of an acre, the 
employment of control plots close together, and it assumes that 
the plants or seeds used in each plot are alike : this last con- 
dition is a matter of special importance in cane experiments 
in Barbados, because both tops and cuttings are used, and 
M. Bonam^’s recent report has clearly shown the greater yield 
obtained by using tops. It is therefore very important that 
Avhether tops ,or cuttings are used, each plot should begin life 
on equal terms: whatever Ave do, slight differences will occur 
in rapidity of germination and growth, due to slight differences 
in the plant themselves, and this will be one of the purposes for 
Avliich Ave use three or more plots of each kind. 

Another point of importance is to recollect that the rela- 
tive fertility will, in most cases, not be the same between say 
plots 1 and 150 if those plots each receive an adequate applica- 
tion of a chemical manure (nitrogen, phosphoric acid and 
potash &c.,), as it is between these plots unmanured. Therefore 
Ave should expect the ratio o f b to be different in the different 

b. 

series in Avhich manure (b) occurs, representing the different 
effects of the same manure on plots of different fertility. By 
taking the mean of these ratios, if we have the good fortune 
to hit upon a difference of fertility in the three plots of the 
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swim kind representative of the range of fertility in the £eld, 

T1 

we shall be able with fairness to calculate — - the mean ratio 

rj 

for the field and — x [O] the mean yield for the field, if manur- 
od with manure (b). 

In the Barbados manurial experiments, besides the no- 
manure plots, following the plan of Messrs. Harrison & Jenman, 
there is immediately adjacent to a certain proportion of them, a 
number of plots receiving each an equal application of chemical 
manure including nitrogen, phosphoric acid and potash, to 
ascertain the variation of fertility with such manures : and it 
may be found desirable to compare the results of the various 
manures with those similarly manured plots as well as with 
the no-manure plots. 

This method of ascertaining the fertility of the different 
parts of an experimental field can I think with advantage be 
extended to variety experimental plots. The plan in this case 
would be to place control plots of the standard variety, with 
which all others are to be compared, at intervals about the 
field ; all the plots are manured alike, and the weight of canes 
per acre of these standard plots will measure the fertility of 
the respective plots, and by assuming a continuous change of 
fertility from one control plot to the next, it is easy to 
calculate what weight per acre of the standard variety each 
of the intervening plots would give. But the intervening 
plots have other varieties on them, therefore by dividing the 
actual weight v of the reaped variety by the calculated weight s 

of the standard variety for the same plot, we obtain ~^a mea- 

s 

sure of the relative value of the two varieties. Thus each 
variety can be compared with the standard one, and thus with 
one another. 

Finally it will be easy to compaie results by this method 
with that obtained by other methods of field experiment and 
calculation. 

I hope during the next year to be able to test the correct- 
ness of this method of control plots by leaving an area unmanur- 
ed, such as that bounded in the plan by corner plots 1, 5, 57, 63, 
comprising several small plots, and reaping it in separate 
plots : by comparing the actual results obtained on each of the 
unmanured plots with those obtained by calculations from the 
control plots 1, 5, 53, 57 and 29, it will be easy to see how far 
the method is reliable, and to ascertain how close control plots 
should be situated, in order that a straight line may be as- 
sumed to approximately represent the fertility curve ^tweeu 
those plots. 


The Conference then adjourned for luncheon. After lunch- 
eon the Conference resumed at 2 o’clock. 



The President : The first business proposed to be taken 
this afternoon is to consider the jjreseiit position of efforts to 
supply Central Factories to the smaller sugar islands (especially 
Barbados and Antigua) that are not already possessed of means 
for manufacturing sugar of a high quality, and at a cost that 
will enable them to compete successfully in the markets of 
the world. Until this problem is satisfactorily solved, the 
efforts of the Imperial Department of Agriculture to be of 
service to these islands will be seriously crippled. I regard it 
as of fundamental importance that these sugar islands should 
be provided with Central Factories, otherwise any benefits 
arising from I’aising iieAv varieties of (fanes and generally improv- 
ing the cultivation will be neutralised by the hjss in the process 
of manufacture. This loss is estimated at from thirty to forty 
per cent. It is impossible for any industry to succeed where 
such a loss is sustained. 

Further, the sugar produced is of an inferior kind and 
is suited to one market, and tliat a precarious one. Just now 
West Indian sugar of Ijigli quality, owing to the effect of 
countervailing duties in the Unib'd States, r(^alizes about 30/- 
per ton more than last year. Unfortunately, the low grade 
sugars such as muscovado largely producfed in these islands 
do not fully share in this benefit. This supplies another 
argument in favour of Central Factories. It must also be 
remembered that the tTnited States market may not always 
be open to us. We have it on the authority of a Cabinet 
Minister, the j)resent SecTcdaiy of the United States Depart- 
ment of Agriculture, that owing to the phenomenal expansion 
of the beet industry “there is abuiuhuit encouragement to lead 
us to conclude that our countiy will within a few years produce 
what sugar it requires.” * If muscovado sugar (tannot compete 
in a protected market like that now' existing in the United 
States, it is certain that it must fail in any market where it 
would come into open competition w ith beet sugar. It is pro- 
bable also that all the cane sugar produced in Porto Rico (about 
100,000 tons ‘annually), as also the enormously large quantity 
likely to be produced in Cuba (before the war this amounted to 
about 1,500,000 tons) will all be shipped to the United States. 

Since this time last year you wdll have noticed that a con- 
siderable amount of valuable information has been brought 
together, but thkt information (uily deepens our conviction as 
to the ne(iessity for immediate and decisive action in regard to 
Centi’al Factories. 1 confess that I am not in a position — 
and I believe no man living is iji a position — to suggest 
any industry that ^vould immediately take the place of 
sugar in Barbados, Antigua and St. Kitts-Nevis. If these is- 
lands are to prosper at all it must be by means of the sugar 
industry. There is hope for other colonies ; for they can pro- 
fitably grow coffee, cacao, limes, arrow root, fruit etc., and thus 
supplement their sugar industries. For the islands I have men- 
tioned there is none. 

If, therefore, nothing is done to solve the problem of Central 
Factories, the sugar industry in these islands cannot hope to sur- 

* Report of Secretary, Year book of the U. S. Department of Agri- 
culture, 1897, p. 10, 
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vive. In order to present the subject in as clear and as concise 
a manner as possible to this Conference, I have arranged that 
two papers be read to you by leading men ; one relating to Bar- 
bados by the Honourable F. J. Clarke, and the other on Antigua, 
but applicable also to St. Kitts-Xevis, by the Honourable Fran- 
cis Watts. I will first of all ask Mr. Clarke to bo good enough 
to read his paper on Barbados. 


THE PRESENT POSITION OP EFFORTS TO 
SUPPLY CENTRAL FACTORIES 
AT BARBADOS. 

BY TITF. nONbUJ] (7.AHKE, 

Speaker of the House of Assembly and Vice-President of the 
Barbados (ieneral Agri(!ultural Society. 

As far back as the year 1(S54, nearly half a century ago, the 
question of Central J^^actories cmgaged the attention of the 
plantei's of this Island. In that ycnr an Act was passed by the 
Legislature, entitled “ An Act to encourage the establishment 
of a Central Sugar Manufactory and Model Farm.” The object 
of this Act was to incorporate a company who proposed to raise 
a capital of £40,000 for tiu' purpose of purchasing land, machi- 
nery, etc., for the imiirovement of \gricultnre, and the manu- 
factures of the Island. Nothing further seems to have been 
done in the inattm*. 

In 1885 the Agricultural Society ai)poiiited a Committee to 
conduct experiments Avith a vieAV to determining the relative 
effectiveness of the different kinds of sugar machinery on three 
plantations. 

The report of that Committtee is one of the many valuable 
pieces of work done by Professor Harrison in the interest of the 
sugar industry in this Island. 

The result arrived at was that the plantation with the 
most powerful mill and a vacuum pan obtained 40 per cent, more 
in value of produce than the other two with less powerful mills 
and the open system of evaporation. 

Professor Hai*rison was persistent in his advocacy of the 
advantages to be derived from the .establishment of Cen- 
tral Factories. 

Planters began to realise the enormous losses which they 
had been sul]fering through the lack of proper reaping machin- 
ery. The owners of a group of plantations asked the mortgagees 
to allow them to borrow money on the first securities over the 
group of plantations, in order to erect a Co-operative Central 
Factory, but the mortgagees refused. It was therefore clearly 
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sem that the only way in which Central Factories could be 
erected was by Government aid. 

An agitation more or less vigorous was carried on and we 
find that in 1894 His Excellency the Governor in his speeech at 
the opening of the Legislative Session said “ I think it will be 
‘‘ granted that with the machinery now in use we cannot pro- 
duce more sugar than is done at present, but were the latest 
“ improvements introduced the condition of affairs would be 
« altered. Not only would the yield of sugar be increased, but 

w a superior quality could be manufactured This ques- 

tion has of late occupied much of my attention, and I am 
« disposed to think, having regard to its financial side, that the 
“ erection of Central Factories is the practical way to these re- 
« suits and would enable our planters successfully to compete 
<» with the other sugar-growing countries of the world.” 

A Joint Committee of the Executive Committee and the 
Agricultural Society was appointed to investigate and report 
on the question of erecting Central Factories. 

Early in 1895 this Committee reported in favour of the 
erection of Central Factories, and a copy of the Report was 
sent to the House of Assembly. The Report is a very elabor- 
ate one and contains a mass of valuable information collected 
from all sources. 

A Bill to provide for the erection and maintenance of a 
Central Sugar Factory was introduced into the House of As- 
sembly. 

The object of the bill w^as to erect a pioneer Central Factory 
on co-operative principles. It provided that the Excutive Com- 
mittee should be empowered to raise a loan of £50,000 and lend 
it to the owmers of a group of sugar plantations for the purpose 
of erecting a Central Factory. The owners were to enter into 
a contract to deliver a certain number of acres of canes yearly 
to the Factory, and give the Government security over the 
buildings and machinery and the sugar for the payment of the 
interest and for provision for a sinking fund to repay the loan. 

The bill was unanimously passed by the Legislature and 
assented to by the Governor, but the Secretary-of-State for the 
Colonies advised Her Majesty to disallow it on the ground that 
the security to be given the Government by the planters was 
insufficient. He said that the Government should have the 
first lien on the plantations comprised in the borrowing group. 
The Legislature could not enforce this. They knew that any 
attempt to interfere with the mortgagees of the plantations 
would at once w reck the scheme. They pointed out the diflBi- 
culties to the Secretary-of-State for the Colonies and asked him 
to reconsider his decision, but he said he was unable to comply 
with their request, and so this attempt to solve for ourselves 
the Central Factory problem failed. 

Early in 1894, the Agricultural Society had promoted a 
public meeting to consider the necessity for the establishment 
of. Central Factories. Resolutions w^ere passed setting forth 
the necessity for Central Factories, and calling upon the 
Government to aid in their erection. Copies of these resolu- 
tlbna were forwarded to the Governorr The Agriculturai 
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Society also prepared and issued a circular “ To the proprietors 
of Sugar Estates in Barbados, and to all interested in the wel- 
fare and prosperity of the Island.” In this circular it was pro- 
posed that the British Government should be asked to grant 
the Colony a loan for the purpose of erecting Co-operative Cen- 
tral Factories. 

The Report of the Royal Commissioners tended in eVery 
way to support the position taken up by the Legislature with 
regard to the erection of Central Factories, and the House of 
Assembly on 5th July 1898 again addressed the Secretary-of- 
State for the Colonies on the subject. 

They strongly indorsed the recommendations of the Royal 
Commissioners, and asked that the measures recommended by 
them for the relief of the Colony, viz, the erection of Central 
Factories on the co-operative principle, be taken as soon as 
possible. The reply to this afldress was that the views ex- 
pressed would receive the careful consideration of the Secretary- 
of-State for the Colonies. 

Early last year Sir Nevile Lubbock and Sir Cuthbert Quilter 
visited the Island, and Sir Cuthb(u*t Quilter made proposals as 
to the erection of a l^^actory. The proposals were considered by 
a Committee appointed by the Agricultural Society, and in 
their report they stated that the adoption of Sir Cut}il3ert Quil- 
ter’s scheme by the planters would be to aggravate the present 
distress and not to afford relief. 

Sir Cuthbert Quiltei ’s proposals were, to erect a Factory to 
make 5,000 tons of sugar with the necessary light railways etc. 
at a cost, as estimated by Sir Nevile Lubbock, of £180,000, the 
planters to contra(*t to supjjy the canes for ten years at a price 
not exceeding 10/- per ton delivered into the [Factory trucks, 
and to receive one half the net profits after deducting the ex- 
penses of manufacture, and the interest and sinking fund (figured 
by the Committee at 8 per cent, on the capital) and depreciation 
4 per cent. 

The half of the profits to be divided betn eeii the planters 
would have amounted to about J /8 j)er ton of canes, making a 
total of 11/8 per ton of canes. 

The planter had received about 12/0 y^er ton for his canes 
sold as muscovado sugar during the previous five years, so that 
under this scheme he would lia vc received 1/8 per ton of canes 
less than formerly. It was strongly urged by the same Com- 
mittee in a memorandum presented to the Agricultural Society 
“ that Central Sugar Factories are absolutely essential to the 
continuance in the near future of the sugar industry in Bar- 
bados, and that the Agricultural Society should petition the 
Executive and Legislature to pass an Act, by means of which 
capital may be obtained to enable owners of land to erect Co- 
operative Central Factories.” The Agricultural Society petition- 
ed the Legislature as recommended, but no steps have been 
taken to initiate the necessary legislation. 

Not only must we have Central Factories in order to avoid 
the enoimous loss that attends the present system of manufac- 
tui^ by means of small and imperfect crushing machinery, and 
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open tayclies, but to be able to manufacture any class of sugar 
tl^t may be in demand in the markets of the world. 

At pi^sent the bulk of our crop is muscovado sugar which 
has only one market namely the United States, and only one 
buyer in that market, namely the Sugar Trust. 

Tariff legislation may at any moment close the American 
market to our sugar. 

Looking to the rapidly increasing production of sugar in 
the United States, and to the circumstance that all the sugar 
from Porto Rico, and very likely all that from Cuba, will go 
into the American market under favourable conditions it is 
highly probable that this market will not be open to our 
sugars beyond another five years. 

Central Factories would render us independent of hostile 
tariffs. It is absolutely essential to our existence that they 
should be erected. The owners of plantations have not the 
necessary capital, and mortgagees will not make any conces- 
sions, so that Central Factories can only be erected by Govern- 
ment aid, or by outsiders having capital to invest. 

We would not derive the full benefit from Central Facto- 
ries erected by outsiders whose only aim would be to secure the 
highest possible rate of interest for their invested capital. The 
cane grower would get very little more out of his canes than 
he does at present. All the increase in the production of sugar 
would go to the owner of the Factory. 

Central Factories ei'ected by Government aid would be 
co-operative, aud must obviously be more advantageous to all 
concerned. The planters and the Island generally would be 
most benefited by the erection, by means of Government aid, 
of Co-operative Central Factories. The conditions in Barba- 
dos are particularly favourable to the successful and profitable 
working of Central Factories. The cane produced is rich and of 
high quality. The acreage of canes is sufficient to keep the mills 
fully supplied. Labour is abundant and carriage to the mill 
easy. 

As I have said, the Legislature has passed an Act to pro- 
vide for the erection of a pioneer Central Factory but it has 
not been assented to ; the Legislature has also addressed the 
Secretary-of- State for the Colonies urging him to carry out the 
recommendations of the Royal Commissioners ; the Agricultural 
Society has petitioned the Government to pass an Act by 
means of which owners of plantations may be enabled to ob- 
tain capital to erect Co-operative Central Factories, and yet 
we seem to be as far as ever from having Central Factories. 
What is urgently required is an Act of the Legislature on the 
lines of the Queensland Sugar Works Guarantee Act of 1893* 
I am confident that wefe planters thus enabled to erect Co- 
operative Central Factories we need have no fear as to the 
future welfare of this Island. 

Failing the ei‘ection of Central Factories by means of 
Government aid, and to avert the awful calamity of being 
unprepared for the great struggle for existence, shortly to 
take place in the sugar-world, planters would be wise to nego- 
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tiate for the erection of Central Factories on the co-operative 
principle by capitalists.. I think anch a sclieine as that sketch- 
ed in Table IV appended to the Report on the proposals made 
by Sir Cuthbert Quilter, would bo advantageous to planters 
and remunerative to the capitalists. 

The Factory to make 5,000 tons of sugar to be erected at a 
cost of £60,000. The ])lanters to receive 12/6 per ton for their 
canes, and half tlie profits after deducting working expenses, 4 per 
cent, for interest, 4 per cent, for a sinking fund, and 4 per 
cent, for depreciation. 

The profits to be divided between the planters and the 
Factory woukl give the planters an additional 1/0 x)er ton for 
their canes, or a total of 14/8., and the Factory an ad<litional 7 
per cent, on the capital, or a total interest of 11 per cent. 

The Factory to become the ])roj>erty of the planters when 
the sinking fund would repay the capital. After that the 
profit to the planter would, of course, be greater still. The 
canes of the last crop of three plantations Avere weighed, and 
with as good machinery as thei'e is in the Island, the average 
number of tons of canes taken to make a ton of sugar was 13'32, 
thus establishing the correctness of foi-mer calcidations. A 
good Central Fa(*tory never takes more than 9 tons, so that if 
these canes had been reaped at a Central Factory they would 
have made 48 per cent, more sugar than they did. 

It is easy to calculate our loss on a crop of 50,000 tons of 
sugar. 

Looking to the facts wdiich 1 have mentioned, I do not think 
I have exaggerated the benefits to be derived from Central 
Factories, or the dire urgency for their s])eedy erection. 

In a X 30 st-scri[)t to a letter to the Times on West Indian 
affairs, discussing the (question of Central Factories, the writer 
.says, ‘‘Since theaboA'c was written I have been informed that 
“ the plantei*s, eu(*ouraged by a. favourable turn in the price of 
“ sugar, are less anxious than they Avere for the establishment 
“of Central F^actories. Such an attitude appears to be dexdor- 
“ ably short sighted. A faA ourable turn in the price of sugar 
“ should afford an op})ortunity, to be promptly seized, of putting 
“ the industry once for all on a sound basis by the methods 
“ indicated above If the planters let such an opportunity slip, 
“ their best friends will be tempted to say Avheii next they are 
“ in difficulties, that there is no helping those Avho aa ill not help 
“ themselves.” I do not think it fair to say that planters 
are less anxious than they Avere for the establishment of Central 
Factories, for it AAas in May last vvlicn they Avere getting the 
slightly better price for sugar that the Agricultural Society 
sent their petition to the CoA ernment, praying that means be 
provided for the erection of Central F'actories, and later in the 
year a member of the House of Assembly put a question to the 
Government as to Avhetlier they intended to take any steps in 
the matter. We are anxiously aAvaiting a reply to our petition, 
and we hope that the day is not far distant when Ave may be 
enabled to put our industry on a sound basis. 
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THB FBBSBNT CONDITION OF EFFORTS TO 
STTPPLY CENTRAL FACTORIES AT 
ANTIOUA. 

BY THE HON’BLR FRANCIS WATTS, F.I.C., F.C.8. 

Government Analytical and Agricultural Chemifit to the 
Leeward Islands. 

Like the previous speaker I should like to review the 
situation to show not only what is the present position, but 
what has been done in the past in Antigua in connection with 
Central Factories. Planters in the West Indies have been 
charged with negligence in the matter, and that they do not 
expend their own efforts. It is true that perhaps some of us 
who have been endeavouring to stimulate them have resorted 
to that tone in order to spur them still further to efforts which 
we believe should lead to improvement. But here, in a Con- 
ference like this, I should like to say that those who have se- 
riously considered the question are now fully convinced, that if 
we do not have in these islands Central Factories for the pro- 
duction of sugar of a high class, in a short time we shall see 
these islands abandoned so far as the cultivation of the sugar 
cane is concerned. Some time ago I had occasion to say at a 
public meeting in Antigua that I ft'resaw that unless such a 
step was taken, it was quite within the balance of possibility that 
the youngest of us w^ould live to see the island of Antigua like 
that of Tortola. Since then a change has undoubtedly taken 
place, and I believe a remark of that kind would be received 
with less incredulity now than it was then. 

I find that in 1872 Sir Benjamin Pine, the Governor of 
Antigua, appointed a Commission to visit and report on the 
Usines in Guadeloupe and Martinique. I am quite sure that 
such an active step as the sending of a deputation to other 
islands was not arrived at wdtbout very considerable discus- 
sion. Nothing followed. The iieriod between 1872 and 1891 
appears to have been quite barren of efforts — so far as the 
ascertaining of facts was concerned. But in 1891 a visit was 
made to the island by Messrs. Lee and Foster, proprietors 
interested in estates, and efforts were made to inaugurate a 
Company. Steps were taken to float this by private effort, 
and very little impression was made on the general public. 
But matters had not gone far before it was found that the 
support of the general public was necessary, and on 13th 
February that year, a public meeting was held in the Recrea- 
tion Rooms, St. Mary’s Street. A very vigorous discussion took 
place, but no conclusion was arrived at. A Committee was ap- 
pointed to investigate the question, and this Committee held 
several meetings in the Rooms of the General Board of Health. 
A sub-Committee was appointed to collect statistics, and this 
issued a very full report, copies of which are still extant and 
can be had in the island. 

c 

Matters rested until 1898 when another visit was made 
by Messrs. Foster and Alexander, and they discussed a factory 
scheme almost entirely with the Governor of the Colony. 
No public efforts were made. Then matters slumber^ 
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and in 1804 I had the honour on February the 4thr 
of reading a paper to the Agricultural Society of the colony on 
the result of the investigations which I had made in respect 
to the muscovado industry, and in which I put forward the 
sta^ment that the annual loss to Antigua from the imperfect 
character of the muscovado industry was upwards of £50,000. 
That was followed about two months later by a very use- 
ful paper on Central Factories Avhicli was read on the May 
4th by Dr. Freeland, the owner of a sugar estate and a 
medical officer practising in the Colony. In this he put for- 
ward several suggestions as to the manner in which it should 
be i308sible to secure factories, and what was practically a 
land mortgage scheme seemed to ofPer the best chance of 
success. This paper appears in full in the Sugar Cane of August, 
1894, but the writer is, in error, called Dr. Frankland. That 
produced a considerable amount of stir in the island, so much so 
that on June the 1st in that year, at a meeting of the Agricultu- 
ral Society His Excellency the Governor, Sir William F. Haynes 
Smith, presented a minute on the Central Factory question in 
which he suggested the erection of a Government Central 
Sugar Factory, at or near Skerritts, that being the local 
representative of Dodds Reformatory in this island. A few days 
after that, namely on June, the 8th a public meeting was held 
in the Court House for the discussion of the Governor’s minute. 
The Central Factory principle was unanimously supported, but 
there was opposition to the suggestion that a factory should be 
erected by the local Government in the manner suggested in the 
minute. I may say that ui) to that time the principle of Central 
Factories was held to be an objectionable one. Most persons 
were doubtful whether factories would pay. But at this date, 
June 1894, there was a marked change in public opinion, and 
from that time the principle has been generally accepted. 
On December, the 7th I read a second paper before the Agricul- 
tural Society, giving information as to the condition of the 
muscovado industry and i^ointing out the need for improved 
factories. Then matters slumbered again until 1895. On 
the 1st of March of that year, the Hon’ble H. O. Bennett, 
President of the Legislative Council, read a paper before 
the Agricultural Society advoctating the erection of facto- 
ries, and suggesting that the Legislature pass an open Act 
to encourage the establishment of Central Factories in Antigua 
and giving an outline of the aid he proposed the Govern- 
ment should offer. This paper was printed by the Society 
and is obtainable by those interested in the subject. This 
was folloAved by a great many discussions at short inter- 
vals. As the result of these discussions, in 1896 the matter 
was brought before the Legislative Council, a Committee was 
appointed, which drew up a report reviewing the condition of 
the local sugar industry and recommend irig that steps be taken 
for enacting a measure on the lines of the Queensland Sugar 
Ti^orks Guarantee Act of 1893. The Council adopted the report 
and passed a unanimous Resolution asking that the Govern- 
ment would introduce a Bill on those lines. Everything was 
however cut short and progress, for the time, delayed by the 
aQpointment at that period of a Royal Commission to investi- 
gate the position of affairs in the West Indies. You are all 
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familiar with the history of that Commission — how it visited 
all the islands, collected valuable information as to their con- 
dition and the means of ameliorating the condition ^ of the 
sugar colonies. The result is the strong emphasis that 
is placed on the necessity of Central Factories in Antigua 
and Barbados and other colonies. After the report of the 
Royal Commission had been issued and no immediate an- 
swer seemed to be forthcoming, in November 1897 a tele- 
gram was sent in behalf of the planters to the Secretary- 
of-Stato for the Colonies asking for countervailing duties, 
to enable them to compete with the beet sugars in England, 
and for Central Factories. Hitherto the tendency had been to 
ask for countervailing duties only, and it is significant that on 
that occasion the planters combined in the asking of counter- 
vailing duties with C'entral Factories. 

Early in last year, on the 17th of February, Mr. E. G. Gill, the 
representative of Sir Thomas Lipton, visited Antigua and 
attended a meeting of the Agricultural Society. This meeting 
strongl 5 ’' supported the pi oposal that Central Factories were 
necessary, but the feeling was expressed that 10s. per ton for 
canes, as proposed by Sir Thomas Lipton’s representative, would 
not materially improve the planters’ position. But it is impor- 
tant to notice, that there was ])racti(‘ally no dissenting voice 
in relation to the general principle of Central Factories. Such 
dissent, as I have said before, was expressed in the earlier his- 
tory of the movement. Then later in the year, on Maich 7th, 
Sir Cuthbert Quilter and Sir Nevile Lubbo(*k visited Antigua 
and addressed a public meeting in the Court House at which 
the Governor, Sii* FYancis Fleming, presided. At this meeting 
there was a strong feeling in favour of Centi’al Factories, 
although the detailed proposals of Sir Cuthbert Quilter and Sir 
Nevile Lubbock did not meet with general acceptance. The 
history of the conference between those gentlemen and the 
planters was very similar to the history as occurring in 
Barbados. Then in May of the same year, Mr. Lee laid 
before the planters proposals for the erection of a (Central 
Factory on behalf of a Syndicate formed for the i)urpo8e. 
On May the 30th, a meeting of the Agricultural Society dis- 
cussed those proposals. The proposals AA^ere also laid before 
those interested in sugar properties. While Mr. Lee’s propos- 
als were still before the j^lanters, in ,Tune Messrs. Harvey and 
Wilkie, acting on instructions from the Colonial Office, visited 
Antigua in order to report on the application of the Central 
Factory system to the island. These gentlemen went all over 
the island and held meetings at Avhich the principal planters, 
and those interested in the welfare of the colonj^ were present. 
On June 3rd, 6th and 17th Mr. Harvey expressed the opinions 
that Antigua is eminently suited for Central Factories, and 
that the best site for the first factory would be near St. John’s 
Harbour. Mr. Harvey expressed his views on the subject gen- 
erally at those meetings, but his report to the^ Colonial Office 
has not yet been made public. Practically, as I understood his 
proposal, it amounted to this : that a factory capable of pro- 
ducing 10,000 tons of sugar was the best suited to the island of 
Antigua, where the present crop averages from about 15^000 to 
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18,000 tons ; that it should be possible to pay 128. per ton for canes 
such as he saw being produced in the colony, and having regard to 
the past history of the colony ; and he also thought that it 
should be possible for the planter to share, to some extent, in 
the profits. The planters seemed Avilli ng to acrcfept these con- 
ditions and there were great hopes that these suggestions would 
meet with the approval of the Colonial Ohice. Then we come 
to last November. On the 11th of that mouth, Mr. Chamber- 
lain, in reply to a recpiest for information on the part of the 
Agricultural Society, expressed regret that he was not in a 
l)osition to rejjort that the ditticultics of tliis question had yet 
been solved to his satisfaction. That ])ractically sums up the 
present i^ositioii of tlie efforts made to obtain (’entral Factories 
in Antigua. We stand confronted Avith Mr. Chamberlain’s an- 
swer that he regrets he is not in a position to report that the 
difficulties of this (piestion have been solved to his satisfaction. 
We do not knovv where these difficultie j lie, whether they are 
difficulties which arc felt in the financial circles at home or diffi- 
culties considered to exist in the country producing the canes. 

On the 29tli December last a meeting of the Agricultural 
Society was called to consider Mr. Cliamberlain’s despatch. At 
this meeting tlie need existing for Central Fac^tories was very 
strongly exx)ressed, and a Committee was appointed to reply 
requesting that some action may be speedily taken. There is 
not much to be added in nigard to the solution of the Central 
Factories question, but 1 think I can say that, in Antigua men’s 
minds are thororoiighly made up tliat they Avould be in a better 
position if they accepted about 12s. a ton for their canes, and also 
that with modern )nachinery and a scheme not overcapitalized, it 
would be ill the xiovvor of a Conqiany or a Factory Syndicate 
to pay that 12s. a ton, and also perhaps some share of the pro- 
fits. But there is a diversity of oxjinioii in tlie island as to how 
far it would be beneficial to invoke the aid of outside capitalists. 
At the present monicnt 1 do not think there Avill beany difficul- 
ty in getting a factory scheme put foi*ward, and I think I may 
go further and say that the planters in Antigua, or many of 
them at least, are quite Avilling to do what tlie jilanters 
of this colony were nnablo or nii willing to do at the 
time referred to by the Hon’ble Mr. (’larke. If aid were forth- 
coming, x^h'-nters in Antigua would lie Avilling to give a first lien 
on their X)ro[)orties for the money advanced to erect and equip 
these factories. Over and over again there have been demands 
on behalf of Antigua for a Bill on the lines of the Queensland 
Sugar Works Guarantee Act, and the only reply received 
to that request has been that the Colonial Office cannot con- 
sider it. No reason Avhy it cannot be considered has ever been 
suggested. If Ave Avere informed that it cannot be entertained 
for this reason or that, then Ave might be content to ask for 
it no longer. But Avhen Ave are told 1 speak rather on 
behalf of the planters —that it cannot be entertained, the reply 
simply tends to paralyse further efforts. It does not lead 
to the abandonment of the idea : it leads to nothing. But 
notwithstanding that reply there is at the present moment 
a strong feeling in Antigua, that a Bill of a similar char- 
acter ought to be asked for over and over again. That I 
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think coincides very much with the position as it presents 
itself in Barbados, It is felt that unless help arrives speed- 
ily it might be too far gone for help to be of any use: 
for, as the President has already told us, we are sending our 
sugar into a limited market where we have but one buyer, 
and that buyer not necessarily kindly disposed to us. But there 
is one point not referred to, and that is, that we arc sending our 
sugar at the present moment into a protected market, which 
redeems us from the ijresaure of the bounty system as effectual- 
ly as we ask to be redeemed from it in the English market. In 
conclusion I have to add that the efforts suggested fcr supplying 
Central Factories have apparently been made spasmodically. But 
I think if one reads the facts as mentioned by the last speaker 
and those I have stated, it will be found that the spasmodic 
character is due to the fact that after one effort was made a 
period of waiting was undergone to see what the result would 
be. Unfortunately, there remains written over the whole of 
these suggestions the words which Mr. Clarke used more than 
once — “Nothing further seems to have been done.” I hope 
we may not have to repeat that. I hope we shall not have to 
say at the end of this year 1900 “ Nothing further has been 
done.” 


The President ; 1 believe after the valuable papers just 
read there can be no doubt as to the urgent necessity for 
Central Factories in Barbados, Antigua and St. Kitts-Nevis. 
Once these islands are started on a course likely to place 
their staple industry on a satisfactory basis and in a position to 
maintain the large communities now depending on that indus- 
try, we shall have time to direct our attention to other subjects. 
I desire, in your behalf, to expi ess our cordial thanks to Messrs 
Clarke and Watts for the singularly able statements placed 
before us to-day. 

As the time is limited, 1 shall now, at once, call on Mr. 
J. R. Bovell to read the first of the pai>ers appearing under his 
name. 


NOTES ON ROTATION AND CATCH CROPS. 


BY J. R. BO VELD, F.LS., P.C.8. 

Agricultural Superintendent of Sugar Cane Experiments, 

Barbados. 

A great deal of uncertainty has always existed in Barba- 
dos with regard to the exact quantity of land« annually culti- 
vated in sugar canes for the reason that no reliable data have 
ever been collected. An effort in this direction was made by 
he Imperial Department of Agriculture some months ago, but 
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up to the present the data are far fi om being complete, as many 
of the forms on which the information was to be supplied have 
not yet been i*eturiied. This is a matter for regret, considering 
that reliable data as to the yield of sugar per acre are specially 
required now that there is a possibility of central factories 
being established in the island. 

However, to get some idea of the area of canes annually 
converted into sugar, and to get the probable value of the food 
and other crops grown as rotation and catch crops, I have 
assumed that the area of cultivable laud, and the quantity of 
land under the various crops on the estates, from which no 
returns have been received, are in the same proportion as those 
from which the information has been already supplied. In all 
the calculations in this paper this assumption has been carried 
out. Later we may have more exact figures. 

The following table gives the approximate areas under the 
various crops. 

TABLE J. 

Acreage of land in Barbados under various crops : — 

Acres. 


Total area of sugar estates (arable land and other) ... 91,638 

Area of sugar estates from whence returns were 

received ... ... ... . . . . ^ 40,840 

Approximate area of cultivable land on estates of the 

whole Island .. . ... ... ... ... 61,427 

Approximate area of plant canes ... ... ... 20,878 

Approximate area of ratoon canes. . . ... ... 1 4,620 


Total area under canes in one year ... ... 34,998 


Approximate area of nursery or ratoinis for plants . . . 958 

Approximate area in preparation for canes to be 

idanted for crop of 1901 ... ... ... 20,773 

Approximate area of the above land in preparatioii 

for canes, planted in yams as “ catch ” crops ... 1,263 

A.pproximate area of land in ^preparation for canes, 

idanted in sweet potatoes as “ catch ” crops . . . 2,486 

Approximate area of land in preparation for canes, 

planted in fodder as “ catch ” crops ... ... 5,019 

Approximate area of land in preparation for canes, 

planted in green dressings as “ catch ** crops ... 5,973 

Approximate area of land in preparation for canes, 

planted in crops not specified above ... ... 1,220 

Approximate area of land in preparation for canes, 

fallowed ... ... ... ... ... 2,154 

Approximate area of land under rotation, planted in 

sweet potatoes ... ... ... ... 2,172 

Approximate area of land under rotation, planted in 

yams ... ... ... ... ... 141 

Approximate area of land under rotation, planted in 

fodder civps ... ... ... ... ... 1,519 

Approxima te area of land under rotation in crops not 

specified above ... ... ... ... 258 


Although not strictly coming under the question of the 
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value of rotation and catch crops, it may not be without inter- 
est if I mention here that it appears from the above returns, 
that some 35,000 acres of canes are annually reaped, that the 
average annual sugar crop of the island for the past ten years, 
1889 to 1898 inclusive, is 59,027 hogsheads,* or 51,048 tons. The 
average yield for the island is therefore 1 *4 tons of sugar per 
acre. 

Assuming that 18’5 tons of canes are required to yield 
one ton of sugar, the average annual weight of canes per 
acre would be 18*9 tons. That the assumption of about 13*5 
tons of canes being required to make a ton of sugar is fairly 
correct, may be seen by referring to the following table. 

TABLE H. 

Average results of the reaping of the crops on three well culti- 
vated estates ill Barbados, containing steam mills, on which 

the canes were weighed during the crop of 1899 

Weight of canes pel acre ... ... ... Tons 17*43. 

Quantity of juice per acre ... ...inqierial gallons 1975*91. 

Quantity of juice per ton of canes imperial gallons 113*5. 
Weight of canes ... ... .. per ton sugar 13*32. 

Yield of sugar .. ... per acre 1*322. 

During the iieriod betw^eeii the time the canes are reaped 
say from February to June, and the following December or 
January when they are replanted, it is customary on many 
estates to grow w’hat are known as catch or intermediate crops 
of fodder for feeding the e.state animals and for green manur- 
ing <fcc. The former are such plants as Indian corn {Zea Mays) 
Impheo (SoryhuiH xovvimratma) and Guinea corn (Soryhmn 
rulgare); the latter are chiefly Woolly pyrol {PhmeohiH 
Mtinyo), Bengal beans {Miwuna ,sp, /) and Houncival peas 
(Vigna ghthra). Occasionally Guinea corn and Sweet potato 
{Ipommt Pa fa tan) a i*e also grown and turned under. 

It w oil Id seem that of the fodder crojis some 5000 acres, and 
of the green manuring some 6,000 acres, are planted annually. 

In most instances the plants growm for green manuring are 
turned under ; but it .sometimes happens that wdien the crop 
is a leguminous one it is fed to the animals, and the resulting 
manure applied to the land. This latter plan is, from the 
results of expei iments conducted at the Georgia Experiment 
Station, the one to be iiref erred. 

Under the heads ‘‘Approximate area of land in preparation 
for canes, iflanted in ci-ops not specified above,” and “ Approxi- 
mate area of land under rotation, in crops not specified above,’ 
are. included patches of vegetables such as pumpkins, beans (fee 
for home consumption, and plotsof Woolly pyrol, Bengal beans 
etc, grown for the purpose of obtaining the seeds required the 
following year for iDlauting the ** catch” and rotation crop 
areas. 

For the informaticSi of those who are not acquainted with 
local terms I may mention that catch cr(>ps are those grown 
between two crops of cranes, while the land is in the course of 

^NO,Tk A hogshead {e equal to seven-eights of a ton. 
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being prepared to be replanted. It often happens that the 
canes are growing before the crops of yams or eddoes, and 
occasionally Indian corn, are reaped. On the other hand, rota- 
tion crops are those grown on lauds on which canes are not to 
be replanted until December of the following year, that is 
nearly eighteen months after they are reaped. 

The following table shows the estimated annual value of 
the various Catch and Rotation Crops grown in Barbados. 


TABLE HI. 


Caich Crops, 

Area 

Acres. 

Value per 

aci*e, 

$ ('. 

Total Value. 

dollars. 

Sweet Potatoes 

2,480 

12 

00 

$ 20,832-00 

Fodder Crops 

5,019 

14 

08 

$ 70,667-52 

Green manuring 

5,973 

9 

07 

$ 57,758 91 

Yams 

1,263 

24 

00 

$ 30,312-00 

Total Catch Crops 




$188,590-43 

Rotation Crops, 





Sweet Potatoes 

2,172 

32 

60 

$ 70,807-20 

Fodder Crops 

1,519 

1 

21 

24 

$ 32,263-56 

Yams 

141 

24 

00 

$ 3,384-00 

Total Rotation Crops 




$106,454-76 


As far as possible the values per acre of the various crops 
have been obtained from reliable sources, and are, if anything, 
rather under than over what is usually obtained. 

Prom the above data, it would appear that the annual 
value of the catch and rotation crops, of which an estimate 
can be found, amounts to something like $295,000 or £01,459. 

This is no inconsiderable amount and Jthe question arises 
whether, in view of the present position of the sugar indus- 
try, it would not be better if a portion of the £175,000, 
now sent annually abroad for articles that could .be supplied 
locally, were retained in the island. 
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There is no doubt, that when the profit on a hogshead of 
sugar was £10, it was the right thing to do, and in the best 
interest of the planter, as also of everyone else in the colony, 
for us to grow as much sugar as we could, and to buy what 
we wanted in the way of foodstuffs, &c., from others not so 
fortunately situated as ourselves. Now, however, when sugar 
is hardly paying the cost of iwoduetion, why should we not 
by a system of rotation of croi)s, supply ourselves Avith such 
things as food for the estate animals, all the fresh, and some 
of the salted meat, most of the butter, some of the cornmeal, 
and many of the horses and mules that are now imported ? By 
a rotation of crops, less chemical manure would be required ; 
the yield from the fields when planted in canes would be 
greater, consequent! the cost of growing a ton of sugar would 
be reduced, a matter of great interest in the colony at present. 

Some two years ago the Master-in-Cliancery, at the request 
of the House of Assembly, pr3])ared a return showing theiDrofit 
or loss on the Avorking of the sugar estates under the Court. 
Anyone referring to this ^return Avoidd see that a very large 
proportion of these estates had for several years failed to pay 
eA’^eii their Avorking expenses. Yet in several instances compara- 
tively large amounts were spent in buying foodstuffs for the 
animals. To cultivate estates entirely with sugar canes at a 
loss, and to buy foodstuffs from America, certainly seems to be 
a mistaken and suicidal policy. 

That the food crops groAvn in the island are fairly remu- 
nerative, Avhen compared AAuth those groAvn in other countries, 
may be seen by refeiTing to the statement given below, of the 
comparative value of some of the crops in the United States 
of America Avith those grown in this island, 

TABLE IV. 

Average value per acre of some of the principal crops in the 
United States for five years, 18U4 to 1898 inclusive, com- 
pared Avith the estimated A^alue of some of the Catch and 
Rotation crops in Barbados. 


UNITED STATES OP AMERICA. 


Crops. 

Yield per acre. 

Price per bushel 
in cents. 

Value per acre 
in dollars. 

Indian Corn 

24'5 bushels 

29-5 

6-98 

Wheat 

13-6 „ 

62-3 

8-44 

Oats 

27-1 „ 

23-5 

6-32 

Barley 

231 „ 

37-8 

9*09 

Hay 

1‘31 tons 

7-21 

(per ton) 

9-26 
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BARBADOS. 


Catch Crops. 

Yield per acre. 

Price ill cents. 

Value per 
acre in 
dollars. 

Sweet Potatoes 

4,800 pounds 

25 per 100 lbs. 

12-00 

Yams (a.) 

4,000 

60 „ 100 „ 

24-00 

Eddoes (6.) 

3,388 

„ hole of 
21 lbs. 

21-78 

Indian Corn . . . 

10 bushels 

80 per bushel 

8-00 

Cassava (c.) . . . 

12,907 pounds 

40 „ 100 lbs. 

51-62 

Imphee (d.) 

14,080 

1^ »> »» 99 

14-08 

Woolly Pyrol 
&c. (e.) 

9,671 „ 

99 99 >» 

9-67 


Rotation Crops. 

Yield per acre. 

Price in cents. 

Value per 
acre in 
dollars. 

Sweet Potatoes (./’.) 

19,591 pounds 

84 per 100 lbs. 

32-60 

Indian Corn (f/.)... 

20 bushels 

80 „ bushel 

16-00 

Guinea Corn 

12 „ 

80 „ 

9-60 

Imphee 

21,240 pounds 

10 per 100 lbs. 

1 21-24 

Guinea Grass (h,) 

25,904 

19 ,, „ ,, 

25-90 


NOTES. 

(a) The yield of yams on an estate in St. Philip in 1892 was 8,700 lbs. 

(b) 1,452 holes per acre. This represents the yield on an estate in St. Lucy 
in 1898. 

(c) Yield at Dodds on Experimental plot. Cassava sold at 40 cents 
per 100 lbs. 

(d) Yield on 3 estates in St. Philip in 1899. 

(e) Average weight on 7 estates. 

(f) Average return on 4 estates in diflTeront parts of the island. 

(a) Yield at Hill View in St. John’s parish 1899. 31 bushels per acre. 

(n) 20,004 lbs. wei'e obtained per acre in St. Thomas in 4 months from 
cuttings. 
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It is true that the yield per acre of some of the catch crops 
is comparatively low, but when it is remembered what little care 
and attention is bestowed upon them, the wonder is that they 
are not worse. 

In addition to the crops mentioned above, which I believe 
could be profitably cultivated, there is, I think, still room for a 
greater production of bananas, while one rarely sees plantains 
for sale. The latter grown in row^s lOtt. wide and 10ft. apart 
in tlie rows, will yield in the first tw elve to eighteen months 
400 bunches. These w’ould be w'orth even at 15 cents per 
bunch, $00 per acre ; w hile the year following 600 bunches may 
be obtained, w orth $90, nearly £19 per acre. 

There are several other crops such as tanias, English pota- 
toes, ginger and pigeon peas, which I believe would prove 
remunerative if their cultivation were carefully and system- 
atically undertaken. Pigeon peas are brought here from the 
neighbouring islands, and sold for from 5 to 7 dollars per 
barrel. The average yield estimated at about five barrels 
per acre. That there is a ready sale for a limited quantity of 
these peas w hile green, may be inferred from the following 
extract, taken from the report of the agricultural cori'espond- 
ent of the Barbados Planter’s Journal, for February 1886. He 
w rites, “ One gentleman who planted an acre of pigeon peas 
“ as an experiment has sold nearly 100 dollars worth for the 
“ season. ” 

There are other crops to which I could allude, but 1 believe 
I have said enough to show that, even if sugar failed to be 
remunerative in some districts, there are other crops w’hich 
may be profitably cultivated, and it would be in the best 
interest of the island that attention be devoted to them 
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TABLE V. 

Value of Articles imported into Barbados for the Year 1898, 
most of which could easily be raised in the Colony. 


Articles. 

Value of 
Imports. 

£ 

Value of 
Exports. 

£ 

Value of Arti* 
cles consumed 
in the Colony^ 
£ 

Oxen, Bulls and Cows 

13.335 

1,281 

12,034 

Sheep and Goats 

1,9.S0 

98 

1,832 

Horses under 14 hands high ... 

406 

100 

806 

Asses 

47.5 

25 

450 

Mules of the value of £12. 10s. 
and over 

5,085 

8,100 

1,985 

Mules under value of £12. 10s. 

1,188 


1,188 

Arrowroot, Tous-les-mois and 
other .starches 

5,678 

1,574 

4,099 

Butter 

15,082 

2,501 

12.581 

Oleomargarine, Margarine and 
their compounds . 

11,128 

3,128 

8,001 

Cassaripe 

18 


18 

Coeoanuts 

1,387 

5 

1,381 

Corn or Mai/.e, Barley and 
Wheat, ungrouud 

15,700 

2,742 

13,048 

Corn Meal 

80,581 

2,158 

28.422 

Fruit, Fresh 

1,040 

25 

1,021 

Grain, IT nenumerated ... 

14,465 

1,892 

13,073 

Hay 

1,974 

188 

1 

1,786 

Lard and its Compounds 

5,820 

1.513 

4,304 

Milk, Condensed 

2,295 

120 

2.176 

Oats 

23,087 

1.960 

21,077 

Oilmeal and Oilcake 

1.5,084 

444 

15,190 

Onions, Raw 

3,656 

867 

2,790 

Pork, salted or pickled 

33,403 

i5,174 

28,280 

Total * 

203,408 

28,397 

175,011 


Note: -I n this table the values are given in round numbers by omitting 
shllliogs and pence. The totals however agree with thobe given in the 
Barbados Blue Book returns for the year 1888. 
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The President : Mr. Bovell’s paper, just read, should be 
carefully studied m all sugar-producing colonies. The practical 
point presented to us is : Now sugar does not pay as it did in 
former days ought not the planters to grow more food crops 
and thus save buying imported foods ? In Barbados, according 
to Mr. Bovell, food-stuffs of the value of £175,000 could be bene- 
ficially retained in the island. Planters are apparently buying 
dear American food-stuffs with cheap sugar. This is economi- 
cally unsound and must add to the prevailing depression in the 
sugar industry. The moral is : We must conform to our envi- 
ronment and adapt ourselves to changed conditions. If we fail, 
our industry suffers and in the eventual competition it must 
cease to exist. Mr, Bovell has another paper on a subject 
equally interesting and useful. 


OREEN MANURING AS A MEANS OF FERTILIS- 
ING CANE LANDS. 

BY J. R. BOVELL, P.L.S., P.C.S. 

Agricultural Superintendent of Sugar-Cane Experiments, 

Barbados. 

Turning into tlie soil certain green crops, raised with 
that object, is one of the oldest means of improving the fertility 
of cultivated land. It has been in use over two thousand years. 
During that time it has lorineda most useful adjunct where 
the supply of farmyard compost is insufiicient. 

Many advantages result to succeeding crops from ploughing 
in succulent vegetable substances, such as furnisliing the upper 
layers of the soil with the fertilising material brought up by 
the long penetrating roots characteristic of tlie plants used 
for this purpose, improving the physical condition of the soil 
and increasing the humus contained therein. 

For many years it was observed that the results obtained 
with one particular order of plants, viz: beans and peas (Legu- 
minosse) were greater than any other. By degrees it was as- 
certained that the superiority of these plants over others was 
due to the fact that after their growth the soil contained a 
larger amount of nitrogen than could be accounted for by the 
vegetable matter of the plants and roots. This having been 
ascertained, the question then arose, where did this excess of 
nitrogen come from? Was it pumped up by the roots from 
the subsoil, or was it obtained from the atmosphere ? Sir John 
Lawes and Sir Henry Gilbert — the fathers of agricultural ex- 
periments — in England, and Monsieur Boussingault in France, 
pronounced emphatically against the latter possibility ; while 
Monsieur G. Vi lie contended that certain plants did acquire 
free nitrogen from the air. 

For a time the question remained unsolved, some scientists 
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holding one view, some another. Finally, however, the matter 
was definitely settled by Professor Hellriegel, who by elaborate 
and carefully conducted experiments, conclusively proved that 
leguminous plants had the power of absorbing free nitrogen 
from the atmosphere by means of bacteria contained in the 
tubercles or nodules on their roots. The manner in which these 
bacteria assimilate the nitrogen has not yet, T believe, been 
fully ascertained, although many distinguished men have been, 
and in fact still are, engaged in studying it. 

The existence of this special power of the Leguminosse, 
should greatly encourage those engaged in the production of 
agricultural crops. 

As is well knoAvn the atmosphere contains nitrogen 
to the extent of four-fifths of its volume, and when it is con- 
sidered that there is lying on every acre about 3,000 tons of 
nitrogen, never to any appreciable extent decreasing, it is im- 
perative upon us to try and utilise some of this inexhaustible 
supply, instead of paying, as we do in Barbados, some seven- 
teen cents per pound for it in the form of sulphate of ammonia, 
or nitrate of soda. How this may best be done is a matter for 
careful consideration and experiment. 

While both leguminous and non-leguminous plants enrich 
the soil, in proportion to their size, in humus-forming material, 
the leguminous, as stated above, add in addition a large supply 
of nitrogen; consequently it is desirable for the planter to 
grow such crops as will elfeet this object. 

In many parts of the world, advantage has already been 
taken of this discovery with remarkable success. 

At a conference held at Dresden, in 1891, Mr. Schultz 
summarised the results of his experiments with idoughing in 
leguminous plants as follows : “ With a limited stock of fatten- 
“ ing cattle, without buying any nitrogenous manures, by 
“adding potash, phospliorieaeid and lime, 1 have succeeded in 
“ fixing at the expense of the atmosphere, a c-onsiderable quan- 
“tity of nitrogen, by whieli T liave been enabled to diminish by 
“ 50 per cent, tlie expense of tln‘ production of cereals grown 
“ at Lupitz, or wliat comes to the same tiling, to raise the 
“ average profit to 30s. ])ei* acre, notwitlistanding the iinfavour- 
“ able state of the markets.” 

Another important efl'cct the growth of leguminous plants 
with their deep 7*oot-system has on the crop following, is that 
the channels made by the decaying roots ‘allow the passage of 
the roots of the suc(*ecding eroj) to the lower stratum of the 
soil, which on account of its depth had l etained moisture. 
From other experiments at the Lupitz farm, it appears, “that 
“ when rye succeeded a ci'op of lupines, its roots penetrated 
“ over three feet into the earth, and tliat the roots of potatoes 
“ descended still deeper ; but upon land adjoining, manured 
“ with farmyard manure, and not having had a previous crop 
“ of lupines, the roots of the rye descended only^;^between six- 
“ teen and twei\ty-fonr inches.” 

The results of experiments with potatoes on the same 
farm, with and without green manuring, are said to be 9 tons 
of well shaped good cooking potatoes per acre, on the green 
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manured plot^ as. against 6 tons per acre on the plot manured 
with chemical fertilisers. The cost of manuring the former 
was IQs. and the latter 728. per acre. 

At the Georgia Experiment Station, some very interesting 
experiments with regard to the disposal of crops of cow peas 
have been carried out, which tend to show that the best 
results are obtained when the vines are converted into hay. 

Director Redding’s experiments were as follows, — “ In 1898 
“ a section containing seven-eighths of an acre was in oats, 
“ followed immediately by a crop of cow peas, the latter being 
“moderatelj" and uniformly fertilised with 200 pounds of acid 
“ phos}>hates iK?r acre. When the pea crop was in full bloom 
“ and a few ripe peas appeared, the section was carefully divided 
into plots. On the first, fourth, seventh and tenth plots, the 
“vines weie permitted to ripen their crop of peas, and these 
“ were carefully harvested, and the dead vines turned under 
“ early in November. On the second, fifth, and eighth plots 
“ the vines u ere turned under when in full luxuriance of growth. 
“ On the remaining plots, the third, sixth and ninth, the vines 
<• were cut at the proper stage and cured into hay, and the 
“ stubble turned under after frost. ” 

The ])lots on which the vines were converted into hay 
yielded hay and cotton in the two years to the value of $54*85 ; 
those on which the lipened peas w*ere jncked, a combined yield 
of peas and cotton of $48*50 ; and those on which the vines 
were turned under green, $39*50. In a similar experiment 
covering the years 1802-08 the results were as follows:— The 
plots from which pea vine hay was taken, yielded hay and 
cotton to the v^alue of $55*80 ; tho«!(‘ from which tlu^ ripe peas 
were gathered, j)ea‘- and cotton to the value of $50*01 : the plots 
on wdiich the vines were turned under green, cotton to the 
value of $42*90 ; and the other plots on which the vines w ere 
mown (at the stage for making hay) and left on the surface, 
gave a yield of $14*37. 

The Director states, “ the two experiments agree witli 
remarkable closeness, and the results may tlierefore be accept- 
ed as decisive ; viz : — 

(1) . That the best disposition of a crop of field peas is to 
convert the vines into hay. 

(2) . The next best is to permit the peas to ripen and gather 

them or pasture them. 

(3) , Turning the vines under gave the poorest economic re- 

result.” 

He goes on tosay,-~“ it may truly be said, that the practice 
of turning under a crop of pea vines - ready for the mower, 
and in a few days for the barn and for the cattle — has no more 
reason to sustain it, than would the practice of turning under a 
crop of wheat, oats, corn or cotton at its most vigorous stage 
of growth. Nearly every form of stock food would be a valu- 
able and effective fertiliser, if applied immediately and directly 
to the soil, but the farmer can no more afford to manure his soil 
with a crop of pea vines, that are ready to mow*, than he can 
sow good sound wheat l3ran on his land as a fertiliser.” 
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Am has already been stated, the principal reason for using 
leguminous plants for green manuring is the power these 
plants have of enriching the soil by storing in it atmospheric 
nitrogen. It can therefore be readily understood, all else being 
equal, the primary object is to obtain the plant that has this 
power most highly developed. 

Experiments to this end have been conducted at the Louisi- 
ana Experiment Station, and the desirability of obtaining a 
suitable variety of plant is clearly demonstrated by the fact 
that the variety of cow pea which gave the largest yield, viz. 
289 pounds of nitrogen for three year's, stored up over three 
tunes as much as the lowest, which only stored 93 pounds per 
acre for the same period ; 289 pounds of nitrogen is equal to 
about 1,400 lbs of sulphate of ammonia, worth at the present 
time $50. 


The value of some of the Legiiminosie as fodder plants is 
now being more widely i-ecognized than ever. One writer in a 
paper read before the Agricultural and Pastoral Conference, 
held in Queensland in May 1892, when speaking about cow 
peas stated- “I can say from experience and the testimony of 
“ my neighbours that, chaffed, it is the best milk producer we 
“ have. I fed my horses on it all last winter. They did 
“ theii* work well, wore fat and sleek and looked as well, or 
“ better than those that were corn -fed. Our fowls we feed 
“ on the seed and they lay well. We feed them to our pigs. 
“ Boiled they are a good vegetable and the young green pods 
“ are equal to the snake bean. I do not think there is another 
“ plant grown which is so generally valuable to a farmer.” 

The ])lants usually used for green juanuring in Bai-bados 

are : 

LEGLTMINOS.K 


Woolly pyrol -PhaseoJ kh MtDjf/o 
Bengal bean — Muwna sp. 

Pi geon 1 )ea — Ca ja n as md /c //.s 
Bona'S’ ist — Dolich os La hi a h 
Rouncival pea Vigna glabra 
Increase pea — Dolichos scsquipvdaJis, 

Of the non-leguininous plants used for green manuring 
there are 


xMALVAC^B/K. 

Ochro -Ahelinoschus escnlcnl'as 

(^ONVOLVULACKyE. 

Sweet Potato vines — Batatas 


GRAMINE^^. 

Guinea corn Sorghum rulgare. 


In addition to the above, there are now under experimental 
cultivation at Dodds the following varieties of cow peas kindly 
gent me by Mr. E. L. Skeete, B.A., who obtained them from 
Dr. Stubbs, of the Louisiana Experiment Station. These are 
principally wrieties of Vigna Catjang, viz Black-eye, White, 
Clay, Unknown, Red, Speckled, Flax, Red, Black, Coffee, Ever- 
lasting, Calico, Red yellow, Hull, Smith’s No. 9, New Era, 
Couch, Saddle back. Also Bolichoa formoaua and Phaaeolua 
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helvolu3, or St. Helena pea, and Cyanopais sp, from Hindostan. 
There are also under cultivation the Velvet bean of Florida, 
{Mucuna pruriens var. utilia) and a plant locally known as 
the Horse bean ( Canavalia enaiformia,) 

As they may be of interest I have placed for inspection 
specimens of the various leguminous plants mentioned above, 
with bottles of their seeds and specimens in alcohol of the 
nodules in situ. 

In Barbados, leguminous crops are treated in several ways 
some of which are as follows, viz : — 

(1) Burying them in the cane holes for several weeks, 

until they are partially decayed, and then re-bury- 
ing them on one side of the holes. 

(2) Burying them at once on one side of the cane holes. 

(3) Burying them at the side of the cane holes with a 
basket or half basket of farmyard manure. 

(4) Burying them in a small hole made at the bottom of 
the cane hole, allowing them to remain and putting 
the cane plant through them. 

(5) Feeding the vines to the animals. 

So far as I know, no experiments have ever been made in 
Barbados to ascertain the quantity of either the nitrogen or 
the vegetable matter yielded per acre, from any of the legumi- 
nous plants grown for green manuring. It is however pro- 
posed that a series of experiments with these objects in view 
shall be undertaken in the spring. Nevertheless, owing to the 
courtesy of some of the planters of this colony, 1 am able to 
give in the following table the Aveight per acre of a few groAAUi 
this year. 

Weight per acre of the leguminous plants grown in Bar- 
bados during 1890 : — 


Name of Estate. 

Plant. 

Pounds of green 
material per acre. 

# 

Dodds 

Woolly pyrol 

14,284 

Durants 

Woolly pyrol 

11,797 

Gibbons 

Woolly pyrol 

7,344 

Oughtersou 

Woolly pyrol 

7,084 

Warrens 

Bengal bean 

6,534 

Ougbterson 

Bengal bean 

6,574 

Dodds 

Velvet bean 

14,683 
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For the sake of comparison tho names and yield of half a 
dozen of the cow peas, which gave the best results at the Geor- 
gia Experiment Station in 1894, are given in the following 
table. 

Weight per acre of six of the best of the cow peas 
grown at the Georgia Experiment Station in 1894 


Variety of Cow Pea. 

.. 

Pounds of vines per acre. 

Red Ripper 

25,256 

Forage or Shinny 

21,976 

Black 

21,812 

UnknoAvn 

21,730 

Red 

21,730 

Redding ! 

21,648 


As the velvet bean has given the greatest weight per acre 
of all the legmninosa* I have tested as yet, the results of 
certain experiments made Avith this plant may be of in- 
terest. In a Bulletin recently issued by the Department 
of Agriculture for the United States of America, it is 
stated that at the Florida Experiment Station the air- 
dried shelled beaus contained 0*29 per cent, fat, 18*81 per 
cent, crude protein and 53*5 per cent, non-nitrogenous extract, 
as compared with cow peas, 5*14 per (*.ent. fat, 20*8 per cent, 
crude protein and 55*7 per (*ent. non-nitrogenous extract. 

An analysis of the hay of the velvet bean, made at the 
North Dakota Experiment Station, showed it to contain 5*3 
per cent, fat, 10 per cent. (*rudc j)rotein, 20*7 per cent, fibre and 
41*8 per cent, non-nitrogenous extract. As a fertiliser the 
velvet bean compares very faA^ourably with the unknown cow 
pea and tin* Sj)anish ])ea nut. Comparative analyses of the 
vines, fallen leaves and roots of these three plants, were made 
at the North Louisiana. Experiment Station, to detertuine the 
amount of nitrogen contained in each crop. For the A^elvet bean 
it was found that one acre of the vines, leaves and roots, con- 
tained 154*2 pounds of nitrogen worth $231 5 cents. An acre of 
pea nuts contained 193 pounds of nitrogen, worth $28*95, while 
the 108*5 pounds of nitrogen in an acre of cow peas was worth 
$16*20. Similar analyses have been made at the Alabama Ex- 
periment Station. Thei e a yield of 8,240 pounds of cured vines 
and fallen leaves, and 1,258 pounds of roots, including about 3 
inches of stubble, contained 201 pounds of nitrogen, worth 
$30*15. There was 2*29 per cent, nitrogen in the cured vines 
and 1 per cent, in the air dried roots. 

Experiments were also made at the Alabama Station to 
determine the value of the velvet bean as a fertiliser, .pidging 
from the yield of succeeding crops of oats and sorghum. The 
increased yield of sorghum fodder was 3,272 pounds per acre, 
valued at $1^. The yield of oats groAvn on land where velvet 
bean stubble had been ploughed under was 38*7 bushels and 
where velvet bean vines were used, 28*6 bushels ; Avhile land on 
which a crop of crabgrass and weeds had been ploughed under 
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only yielded 7*1 bushels ; an average gain of 26*5 bushels of 
grain as a result of growing velvet beans on the land the pre- 
vious year. The average gain was about the same when cow 
l>eas were grown 

At the Alabama Experiment Station, it was also found, 
that as good results were obtained from ploughing under the 
stubble, as from ploughing under a full crop of vines. It is 
there stated that, as a general rule, it may be considered a 
wasteful practice to turn under the entire crop, because the 
feeding value of any leguminous crop is always greater than 
its fertilising value. A greater profit can be secured in the 
form of marketable meat products without materially lessening 
the influence of the leguminous crop on the succeeding one in 
rotation. 


DISCUSSION. 

The President: Mr. Bovell’s paper, just read, draws atten- 
tion to the practical bearing on agriculture of one of the most 
valuable discoveries of recent years. It opens a large and in- 
teresting field of enquiry and 1 tru«t the officers connected with 
Agricultural Stations will heartily take up experiments during 
the coming year. Perhaps in no part of the West Indies has 
the system of green manuring been so fully carried out as in 
the island of St. Kitts. Mr. Watts may be in a position to say 
a few words on tliis point. 

The Hon’ble Francis Watts (Leeward Islands) : I believe 
the reputation wliich St. Kitts, as a sugar-growing island, has 
borne in the past, and even sustains to-day, is largely due to 
the fact that green dressing has been carried on to a larger 
extent in that Presidency than hi any other part of the West 
Indies. The subject i» one of such great importance that I have 
resolved to cany on careful expeidments in order to determine 
the varieties of plants which are most useful for the purpose, 
both in Antigua and St. Kitts. Previous efforts to introduce 
the system in Antigua have been by no means successful. 
Whether that is due to the soil or to the incorrect selection of 
the particular variety of leguminous plant, I am not in a posi- 
tion to say. There is, however, a considerable difference between 
the texture of the Antigua and St. Kitts soils. In Antigua the 
soils are stiff and heavy ; in St. Kitts they are light and friable. 

Mr. Hart (Trinidad) : A great deal depends on the right 
selection of the particular plant. My experience is that legu- 
minous plants only produce nodules when exposed to full sun. 
I am of opinion that it is worthy of experiment to determine 
whether such plants when grown in the shade, say of cacao 
trees, are capable of fixing atmospheric nitrogen. 

Professor Harrison (British Guiana): One of the most 
valuable leguminous plants which has been grown with success 
in British Guiana as a green dressing is Pfuiseolus aemiereciits 
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It is a native and grows commonly in the West Indies.* 

Mr. J. R. Bovbll (Barbados) : With regard to the question 
whether leguminous plants growing in the shade are capable of 
fixing atmospheric nitrogen, I would mention that in cane- 
fields at Barbados 1 have come across specimens of leguminosse 
growing in shade with nodules on the roots. 

Mr. George S. Hudson (8t. Lucia) ; I have also found le- 
guminous plants growing under the dense shade of forest trees 
at St. Lucia and in every case there were nodules on the roots. 


SILOS ON SUGAR ESTATES IN BARBADOS. 

UY E. E. H. THORNE. F.l.C. 

The preservation of fodder and especially cane tops in silos 
received a good deal of attention in this Island about twelve 
years ago. Silos were erected at Carrington’s, Fairfield, Vine- 
yard, Chapel, Chequer Hall, Halton, Locust Hall, and other 
estates. It was at this period also that a good deal of attention 
and intelligence Avas being brought to bear on preserving fodder 
crops in silos in England, due to the fact that large quantities 
of fodder were being lost in consequence of the seasons being 
wet, when hay could not be properly dried. 

It may be advanced as an argument against silos or ensil- 
age, that the system is not carried on to the same extent in 
England now as it was 12 years ago. This is not due to its in- 
efficiency, but, as Dr. Voelcker imformed me last year, to the 
fact that the seasons, of late, have been more favourable to 
hay making. 

No doubt the reason why many who formerly took an 
interest in ensilage in this Island have discontinued the prac- 
tice, is, that up to two or three years ago they have had good 
seasons and have been able to plant fodder crops ; so the dearth 
of fodder, after the crop was finished, was not severely felt. 
Again in some instances the resulting ensilage was not good 
and acted injuriously on the animals. This was not the fault 
of the system, but of the way in which it was carried out ; as 
unless care is taken to pack the fodder properly, and maintain 
a suitable amount of pressure, failure must result. As I hope 
to show later on, there ought not to be any difficulty in making 
good ensilage from the various fodders grown in this Island. 


* According to (.rriaebach (Flora Brit. West Indies, p. 197) Phatseohui semi- 
erechiSy corolla purj^e is found at Jamaica, Antigua. St. Vincent and ex- 
tends from Cuba to Brazil and Peru. It is also found in the East Indies 
{Hookers Flora of British India, ii, p. 201) “corolla deep purple and white,” 
The pod is described as 3 to 4 inches long and about one-eighth of an inch in 
diameter, rather recurved, with many seeds. It is desirable that mature seeds 
of this plant be collected and distributed for trial at the principal Experi- 
ment Stations in the West Indies. [Ed. W. I. B.] 
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I am glad to say that I know of eight estates which still 
continue to silo their cane tops. The proprietor of one of them 
informed me lately that he wished he could construct more and 
silo all his sui)erfluous fodder. He also said that one of the 
advantages of having silos was his being able to vsilo any fodder 
that may be ready to be reaped, Avithout having to keep it on 
the land, ther(d)y getting more time to prepare it for planting 
the cane crop. 

Most of the estates in this island haA^’e a very small area of 
pasturage, consequently after crop is over there generally exists 
a scarcity of fodder. This is especially the case in a year like the 
past, Avhen there has been a drought. The result is that the 
planter in many instances has to ])urchase hay, etc., to furnish 
the animals Avitli food, also canes have to be reaped before they 
are ripe to suj)ply fodder. 

Another reason Avhy there is more need of silos nowadays 
is, that a larger proportion of the land is kept under canes every 
year than used to be. Katooning is more extensively done, 
consequently there is less throAAm-out land for fodder crops. 

From the above it is evident that the system of ensilage 
could be profitably adopted by all those estates Avliich noAv 
siilTef from want of fodder ; not only from the standpoint of 
saving the money or part of it which is now spent in purchasing 
fodder, but also from having an abundant supply of good food. 
It is by no means a new experiment, as tliere is the experience 
of those Avho have been carrying it on for many years. I am 
sure that they Avould not have continued the system if they liad 
not found it jirofitable. Further 1 know that they are greatly 
in favour of it. 

In connection with the interest taken in ensilage during 
the period I have named, I carried out an experiment for the 
late Mr. LaAvrence at one of his silos at Fairfield Estate, where 
Reynolds' “ Patent ScreAA^-pressure ’’ Avas used, This is guaran- 
teed to exert a pressure of 200 lbs. per square foot Each com- 
partment of the silo measured eleven feet three inches long, 
eight feet six inches wide, and nine feet deep ; 12,400 lbs. of 
whole tops were placed in one compartment on the 1st and 2nd 
of February, and the pressure put on. As the mass subsided 
the pressure was steadily reneAved. On the 24th of April when 
it was opened, it had sunk tAA^o feet eleven inches. The 
ensilage, Avhen removed, weighed 8,050 lbs, shoAving a loss of 80 
per cent. The following is an analysis I then made of this 
ensilage. 


Moisture (dried 212“ F.) 

69*19 

Albuminoids 

1*08 

Sugar etc 

2*17 

Fibre 

25*06 

Ash 

2*53 


100*00 

Volatile acids (acetic) 

•184 

Fixed acids (lactic) 

•289 


The effect which siloing produces on the fodder will 
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pend upon the manner in which the process is carried out. 
Undoubtedly there may be a very great deal of waste if the 
work is badly done; and it is not surprising that people who 
have seen the bad results, and not tlie good, should be against 
the system. 

The fermentation which takes i)lace cannot be "carried out 
without consuming some of the fodder. It is a case of slow 
combustion, and the greater the air supply, the more rapidly the 
fermentation wi]i proceed. If the air is expelled and kept out 
by means of heavy pressure the fermentation will die out. 
Some people when eiisilage was first started, considered that if 
they hermetically sealed the foddct and kept out the air, the 
fodder w^ould be preserved ; but by these means more harm 
than good was done, as the air within the silo was bottled up, 
instead of being expelled. When the fodder is put into the 
silo, a large proportion of the space is filled with air, and if the 
f(xlder is to be maintained in good condition, this air must be 
driven out as well as kept out. Unless this is done, a process 
of slow combustion Avill goon, which will first of all attack 'the 
most nutritious ingredients of the fodder ; and unless checked, 
will end by destroying the mass so that only a rotten residue 
unfit for food will be left 

The object in siloing fodder is to preserve it as nearly as 
possible in its original condition, allowing fermentation to tdb^ke 
place to a small e?{tont, so as to convert the star(‘hy matter 
into sugar and to break down some of the indigestible portion 
of the fodder. If carried out successfulljs the temperature 
rises above 122° Fah. wlii(*h, as discovered by M. Pasteur, des- 
troys the vitality of ferments. Fermentation cannot start 
again without admittance of air. As Mr. Woodland Toms 
remarks : — The preservation is never absolute or perpetual 
“ but to obtain the best results it is necessary to tightly pack 
“ the green fodder in large, smooth-walled silos, and to raain- 
“ tain the mass under a continued pressure of 100 lbs. or more 
“ per square foot. The most energetic compression is always 
“ that which gives the best results. 

“ A very acid product is not the ideal to be worked up to 
“ in making ensilage. In the product that has undergone least 
“ change, alcohol and acids are only found in very minute 
“ quantities. To obtain the best results the expulsion of air is 
“ necessary, and this is secured by heavy weighting. When 
“ thoroughly well preserved, ensilage is devoid of taste and 
“ smell, on first taking out of the silo. It is generally admitted 
“ that, other things being equal, a crop Avell supplied with sugar 
“ is better adapted for ensilage than one less richly furnished. 
“ It seems to be taken for granted among users of ensilage, 
“ that the forage is rather improved than deteriorated, by a 
“ slight alcoholic fermentation, and this is what M. Goffart 
“ aimed at when he first commenced working. He soon found 
“ however, that in the silo the fermentation is apt to overstep 
“ the mark, aad degenerate' into acetic and lactic fermentation, 
“ and finally into butyric fermentation and putrefaction. Conse- 
“ qiiently as M. Goffart found it impossible to hit off the happy 
“ mean in the silo, he now strives to stifle fermentation entirely 
He finds that he can readily obtain the desired amount of 
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used has caused some concern. In many instances, especially 
where mechanical pressure is used, only a few planks are re- 
moved, the pressure being maintained, and the exposed portion 
is cut with a hay knife from top to bottom ; when this is used 
a fresh portion is treated from time to time in the same man- 
ner. On the other liand, I have found that if the ensilage is 
removed in layers, the mass is so tiglitly compressed that the 
air does not enter very far into it, in fact only the top layer 
that is to be used next day is affected. This I regard as benefi- 
cial, for it is ready fermented for use t he next day, and can be 
fed straight to the animals. 1 may here state that ensilage 
must be perfectly cool before it is given to stock. Where it 
has been given to them in a warm state bad results have fol- 
lowed, and the ensilage was condemned. Nothing was wrong 
with the system, but with the manner in which the food was 
utilised. 

The iDractice, I believe, on most estates is only to cart into 
the yard sufficient cane tops to feed the stock at night. The 
remainder is left in the field, and probably some of it is stolen. 
If all of the tops were taken in every day and ])ut into a silo, 
a great amount of anxiety and exi^ense to find fodder for the 
stock, after cT*op, would be removed. It may be advanced that 
during crop-time all available labour is cm])loyed in getting in 
the canes. This may be true in some instances, Imt not in all. 
No difficulty was expcTionccMl cluriug last crop at Sandy Lane 
in collecting the tops. One four-wheel cart and four mules, 
and one two-Av]ie(‘l (*art ami lAvomiilt's were s(‘t apart for this 
purpose. Payment at tli(‘ rab^ of two sliillings p(‘i* acre wais paid 
for pi(‘king up and loading lhet ()])s, ami at one shilling and six- 
pence per acre for calling and packing tlicm in llu‘ silo ; one 
and a half cents (tlire(‘ fart hing-) w ('r(‘ ])aid for ])lacing each 
block of stone, ami taking it t)!! again. Por jaittiug on and 
taking off weights, one dollar eiglity c(mts (7/0) per compart- 
ment was j)aid. The four eomj)artmeiits t)r ensilage cost forty 
four dollars sixteen <‘en!s (TO. I. 0.) in labour. I liave roughly es- 
timated the contents of tin* four eomj)artments to liave AVeighed 
not less than 1()S,0()0 lbs., wliieh mak(‘s tin* cost of tlie ensilage to 
be just ov^ertwT) and a half cents (ojie ])enny farthing) per 100 
Iiounds. 

With reference to siloing other foddei* crojis, I know of one 
proprietor w lio jilaces liis sonr-grass in silos ; he cuts it when it 
is ripe, and thus secures a uniform grow th, Avliich is not the 
ease Avhen it is fed direct to the animals, and cut in patches ; 
with the risk in the latter ease, that some of it gets hard and 
dry befor(» it can be nsetl. By siloing it. you not only keepjt 
ill a palatable form, but some of the libi*e is broken doAvn and 
rendered more digestible. 

Maize, siloed Avith the cob on, is considered in Ameriea'very 
valuable, and the results obtained by feeding stock exclusively 
on it are A^^ry good. My experiem*e aa ith it is confined to one 
silo which Avas opened at Sandy Lane on the 28th of December 
last ; the maize, Avith cob on, aa hs placed in the /silo on the 14th 
and 15th of September, and the Avcights put on. It AA^as suffici- 
ent to fill the compartment. When oiiened it had sunk about five 
feet. The result obtained I consider very satisfactory. The en- 
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silage was of an olive colour with a characteristic vinous smell. 
After being cooled it Avas greedily eaten by the cattle, and 
mules. At the re(jue.st of Di*. ^Morris, J have placed a box con- 
taining asainph^ ot tliis ensilage in tin* Conference^ loom. 

I mentioned just now tliat one of tlie benelits of siloing 
was the breaking down of the libre. and i-endering it more diges- 
tible ; in connection with this M. (hiffart says : Thanks to 

fermentation, the silocMl inat(‘rials undergo a commencement of 
decomposition Avhich fa.cilittites the digestion, and increases the 
nutritive or assimilative jiower.” 

Much has been said about tlie loss in weight of fodder in 
the process of siloing. Mr. Toms says : If aidmals digested 

and conA"erl-ed t.o us(‘fnl ])nri)os(\s the wliob* of th(' food they re- 
ceiA^ed into thi‘ir systcMn, t lien, nndonbl ( mH y. loss in Aveight Avonld 
be an uninixed CA'il : and if again tln^ loss fell on easilj^ digest- 
ed parts, and l(‘ft tlu^ other eomt'tncmts nntonched, then this 
Avould make matter- or.-,i\ Ihit lnekil>' (and this is important), 
Ave JuiA’c cAndtmci^ to prove that- such is not tin; (d1e(*t of fer- 
mentation on W(‘U-ma(h^ ensiiag(‘. 'J^lnaa*, tln^ loss which occurs 
falls most mark(Hlly on the snl)stan<*(‘s thatiiossess the smallest 
feeding value.” 


The President : Mr. Thorne’s paper is a very useful one. 
He has taken a det‘]) ]Kn*sonal interest in this matter for many 
years, and has studied it both from the tln'ortdical as Avell as 
the practical point of vicAV. Pj*om a. personal visit paid to 
Mr. Thorne’s estate, 1 am convinced that by using silos (Avhere 
they can be erected at com])aratiAU'ly small cost) they add con- 
siderably to the cpiantity of fodder available for feeding stock 
and are in\nilnable during the dry seasons. According to Mr. 
Thorne’s estimate the cost of preserA^ing good feeding material 
in silos available at a moment’s notic(‘‘ does not excecid one 
penny farthing per hundred ])ounds. Ksta-tes in this island, 
just noAV, are comjielled to buy rather jioor sour-grass tit five 
pence per hundred ])ounds. In addition they have to cut and 
cart it long distanc<\s. It must cost altogether not less than 
eight pence per liun tired ijounds. 

The Conference then stood adjourned until Monday morn- 
ing at 9 o’ clock. 


CONFERENCE DINNER. 

The folloAving report of the Dinner connotated Avith the 
West Indian Agricultural (Conference is taken from the Barba- 
dos Advocate of the 11th January, 1900 : — 

The members of the Conference dined together in the 
spacious dining-room of the Marine Hotel at 8 p.m. on 
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Saturday, January 6tb. Tlio President of the Conference 
(Dr. Morris) was in the chair. Covers were laid for forty, and 
besides all the leading members of the Conference and Dr. 
Morris’ official staff, the following guests were present : — 

His Excellency Sir James Hay, K.C.M.G., Governor; Colonel 
Glaney, Officer Commanding the Troops ; Sir Conrad Reeves, 
Kt., Chief Justice ; Sir George C. Pile, Kt., President of the 
Legislative Council; Honourable Ralph Williams, Colonial Sec- 
retary; J. Gardiner Au^i tin, Jnr., Esq., (Uiairman of the Chamber 
of Commei'cc ; C’aptain Owen, vSuperintendent of the Royal 
Mail Steam Packet Company; Algernon K. Aspiunll, Esq., 
Secretary of the West India Committee; Forster M. Alleyne, 
Esq., Chancellor of the Diocese. 

Dinner over. 

Dr. Morris rose and proposed “ The health of Her Majesty 
the Queen and the Members of tlie Hoyal Family,” remarking 
that at this particular juncture Her Majesty’s health would be 
drunk with more than usual loyalty and deep feeling in conse- 
quence of events in South Africa. 

The toast was drunk with the accustomed honours. 

Sir Jamks Hay then rose and said : Gentlemen— I wish to 
propose to you a toast which 1 feci sure Avill bo received with 
the utmost enthusiasm. It is “ The Health of Dr. Morris, and 
the success of the Imperial Department of Agriculture in 
the West Indi(‘s.” It is now just a year ago since 1 had the 
pleasure of pro] losing a similar toast. On tliat occasion, on 
the commcncenu'iit of his labours amongst us, 1 assured Dr. 
Morris that he \vould receive the cordial support of all inter- 
ested in the welfare of the West Indies. I feel sure you will 
agree with me tliat to-day’s i)roc(*e(lings warranted the ex- 
pression of those views. J was deei)ly impressed with the 
importance of to-day’s meeting, ^’ot only, as 1 said this 
morning, had we the highest scientific authorities present, but 
we had eoiubinod with these high authorities the lay mind, in 
the shape of representatives of the ditferent Agricultural 
Societies. No matter how scientifically the authorities may 
discuss questions pertaining to Agricultural Science, it is well 
for the lay mind to absorb them as much as possible, and to 
ask questions with a view of eliciting information. My friend 
Mr. Watts made some very excellent suggestions in his short 
address to us. One was the uniformity of procedure in carry- 
ing out experiments, and recording and tabulating the results. 
Then I had the opportunity of listening to my friend Professor 
Harrison. lie certainly suggested to us in Barbados one or 
two lessons which we should take to heart. I think it 
was clearly proved to us this morning that we are expending 
a very large, perhaps too large, a sum on what is locally called 
“ pen manure.” It might be more economical and advantage- 
ous to adopt Professor Harrison’s advice. At least, it is worthy 
of consideration. Dr. Morris, as we all admit, is charged with 
a very important duty. Much has been done — no one knows 
that better than myself-— but very much more still remains to 
be done. Your presence here, gentlemen, on this occasion is, I 
feel sure, a very great gratifleation to him, because he feels that* 
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without your support, his efforts will bo in vain. I am con- 
vinced that there is not one at this table to-night who will not 
do his utmost, under all circumstances, to further the object 
which the Department lias in view, and that is, the advance- 
ment of the Agricultural prosperity of these colonies. (Cheers). 
With these remarks I beg to propose “ The health of Dr. Morris 
and the success of the Imperial Department of Agriculture in 
the West Indies.'* (Cheers). 

The toast was drunk wdth the utmost enthusiasm. 

Dr. Morris, in responding, said : I am exceedingly obliged 
to Your Excellency for the kind way in which you have pro- 
posed the toast of “ success to the Deiiartmont of Agriculture,” 
and coupled with itiny name. I have received since my arrival 
in the West Indies the very cordial support of a large company 
of workers engaged in their several and responsible duties in 
various parts of the West Indies. The labour connected with 
making arrangements for this conference has been considerable, 
but the presence and co-operation of so many able and eminent 
authorities in Agriculture, in Education, and in the allied 
sciences of Botany and Chemistry has been to me a source of great 
pleasure and encouragement. I am charged with duties w hich 
have been described as most onerous and responsible, but as 
long as I receive the cordial support of those assQciated witli i 
mo iu the w^ork, I have no fear of the result. I can say truly 
that I have received that supijort, and any success that has re- 
sulted, so far, is due largely to those w hom I see around me to- 
night, and others wdio have joined in this w^ork. Matters had 
been drifting so long in the West Indies that the situation had 
become most acuU'. The Royal Commissioners made their re- 
commendations, and those adopted by Parliament we are now 
endeavouring to carry out. We shall liave to w^ork for many 
years, and to contend with innumerable difficulties, but I feel 
satisfied that by the aid of those associated with us an enormous 
amount of good Avill be done, and the foundation laid for that 
prosperity which I believe will be of lasting benefit to these 
colonies. (Cheers). I again thank you for the very kind w ay 
in which you have received the toast of my health, and I assure 
you that I shall be happy, at all times, to bo of seiwice to you. 
(Cheers). 

Sir Conrad RrevEkS : I rise to propose a toast which 1 am 
sure will be drunk wdth the same enthusiasm as you have 
drunk the toasts which have gone before, and that is “ The 
health, long life and prosperity of the Representatives from 
the several colonies ” who have come here to meet Dr. Morris 
and to go into conference upon matters affecting our common 
interest. (Cheers). In proposing the health of these gentlemen 
I beg to couple wdth the toast the names of the Rev. Canon 
Simms of Jamaica, and Mr. A. P. Cowley of Antigua. I had 
the pleasure of attending the Conference to-day, and of listen- 
ing to that able inaugural speech w hich was delivered by my 
friend Dr. Morris. I listened to it w ith the greatest admiration. 
I beg to propose the health, long life and prosperity of the Re- 
presentatives of the several colonies, with special reference to 
the gentlemed whom I have named. (Cheers). The toast was 
drunk with’ enthusiasm. 
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The Rev. Canon Simms, in responding, said : As a member 
of the Conference I can only express our appreciation of the 
kindness and hospitality we received last year, and again this 
year in this island, and our hearty interest in the work which 
is being done by the Imperial Department of Agriculture. We 
hope that the work will go on and prosper. (Cheers.) 

Mr. A. P. Cowley ; It is customary to express pleasure 
when one rises to respond to a toast. At the same time it is 
hardly a pleasure to be called upon unexpectedly to make a 
speech. (Laughter). I feel honoured by being included in the 
toast so ably and kindly proposed by the Chief Justice. lean 
fully state in behalf of the Antigua Agricultural Society to 
which I belong, that we shall work most loyally with Dr. 
Morris and his Department for the good, not only of Antigua, 
but of the West Indies as a whole. I cannot help expressing 
the hope that at this particular time when a crisis has arisen 
in the affairs of Antigua — a crisis which wo, as an island, have 
never had to face before — that the Imperial Department of 
Agriculture, with Dr. Morris at the head, will do its utmost to 
represent our condition and obtain for us the aid we so much 
need to establish Central Factoiies. It was suggested at the last 
/meeting of our Agricultural Society, that it might be advisable 
,to send delegates from Antigua and Barbados to place our case 
before the Secretary of State for the Colonies. I do not know 
if the scheme is practicable : or whether Barbados could see 
its way to join in it. In any case wo would be thankful for 
assistance from the Imperial Department of Agriculture. If 
the obstacles to Central Factories said to exist, but of which we 
know nothing, were removed, Antigua would be again flourish- 
ing and prosperous. I thank you on behalf of the Antigua 
Society for the honour conferred on me, and I again express 
the conviction that our Society will do all in its power to aid in 
the work of the Agricultural Department, (cheers) 


The party then separated. 
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AND COLLEGES. 

UY HOUA(^K DEIGIITON, M.A., P.R.A.S., 

Head Master of Harrison CColloge, Barbados. 

Agricultural Science has been taught at Ilarrioon College 
for some time, but the resources of the College did not admit 
of this being done in a perfectly satisfactory way, the time at 
the disposal of the masters w ho conducted the Science Depart- 
ment being inadequate for the purpose. When it was proposed 
to me that additional aid might be given by the Imperial 
Department of Agriculture, I had to consider whaL change 
could be made in the curriculum of the College, which, whilst 
giving full scope to the teaching of Agriculture to those boys 
for whom such a course was desired, would not injuriously 
affect tlie general education given at the College. As I had 
always been of opinion that it would be an advantage to 
education to have elementary science systematically taught in 
our lower forms, I gladly welcomed the proposal. I mention 
this because, had I thought fur one moment that the change in 
the curriculum which would be necessitated, would interfere 
with the general education given at the College, 1 should have 
considered it my bounden duty to decline the offered help. 
My firm opinion, on the contrary, is that educationally we shall 
be great gainers. 

This is not the place to discuss the (luestion of the position 
which science should occupy in a school curriculum. But to 
justify my position that the systematic teaching of science in 
the lower forms is a gain to education I may add that “ educate ” 
means to “ draw out ” and not “ stuff in” : in other words Educa- 
tion(and I am necessarily limiting the term to intellectual educa- 
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tion) is the diseii>line of tiio intelleet, the training of the mind, 
and not an attcMiipt to cvnm tht‘ nieniory A^ith facts* Now, as 
a mental discipline* science pos^es-es tliis special value, that it 
not only ap])eals to the reasoning l*a<‘ultie'', but also — through 
the expel iimmt^ uhicli neeessaiily form an impoitant ])art of 
e\ery scien(*e couim* (ailtivate^ the [lowcn**^ of obseiwation. 

At the })eginning of the thud term of la-^t year, AAith tlio 
aid of an Inipeiial (h*ant ie(*ommended b.v Di*. Mom is, Mr. Albert 
Howaid, 11 A., K,(\S , was a]ipointed Lectuier in Agiicultuial 
Sci(‘nce at Harrison (Jolh‘ge. and tin* teaching ol Chemistiy aahs 
l)(*guu in (*ai nest in the hist, -(*cond, tliird and lower fourtli 
forms: two liouis a we(‘k in t*a( li of these forms bi'iiig allotted 
to the subjei t. It is{‘ai ly yet to gaugi* the r(‘sults accurately; 
but I can sa> thi*^ lliat in (*Nei> loim then* au* boys who 
show tlu'mseh (‘s iritci est(‘d in tin* woik, and Piofessor d’Albu- 
(jueiTpie (ells me that he wa'- moie than satisfied with the 
g(*neral ii'^ults of the (*\amination, a\ hicli he liims^^lf (*onducted 
at tin* end of the t(*rm. .No (loubt there aie bo> s in each form 
w ho take* lit tie oi* no intei est in tin* w oik ; but the same may 
be said of (‘\(‘ry subject : < (/ , has not e\(*iy one who has he,d to 
tea(*h Kucliil to begmneis found immense difticulty at first in 
g(‘tting the inajoi ity of tin* bo> s to take any inten'st in tin* 
work? Ha\e the> not, on the (*ontiai.t, shoV'n a marked 
distaste for it V Hut nobody wonhl \entiire to say'' that there- 
fore Heometi > ought not to be taught. “ It is a Aery laudable 
effort saA s .John St uai t Mill. •* to i(*ndei as much as possible 
of AN hat the young an* recpiired to leani easy and inteiosting 
to tliem. Hut w hen this ]n ineiph* is jmshed to the length of 
not r(*(piirmg tln'iii to l(‘aiii an> thing but w hat lias l)e(‘n mack* 
eas\ ainl int(‘rest ing, om* of (In* eliief objects of edneation is 
saeriti(*(*d." 

Thi"» eh*mentaiy course aileets two ehis'-es of boys: (1) 
those AN ho do not intend to eontiiun* tin* study of science, and 
(2) those NNho do int(*nd to do so. In tlie ease* of a boy of 
the ftrst class tin* coin so nn ill pioNi* a \aluable iutelleetual 
training, and it will be his own fault if Ik* is not able to take an 
intelligent interest in many seieiititie subjeets ANhieli otherNvise 
would be cpiite ineom[)rehensible to him. Considering how 
largely and incivasi ugly the practical a])plieations of seienee 
enter into ev(*r> -da> life, ought not some knoNN ledge of seienee 
to be noAAM*onsideM*d a ne(*essaT‘> j>art ot a libeial educ*ation ? 
The advantages to a boy ol the second class are suflieiently 
evident; he \ni1I 1h» able to attack his ucnn nnoiR a\c* 11 ccpiipped 
for the struggle. 

The study of seienee as a se])ai-ate biaiieh of school NAork 
begiiLs in tlie iippci* fourth form. AVhen a boy, an ho intends to 
take up science, reaches this form, he drops (Jre«*k and Latin 
and deA^otes the time thus Ubeiaited to the study of 
The particular form at aaIucIi this divergence slioukl occur has 
been carefully considci'cd. by me. All authorities are unani- 
mous in insisting that a sound general edneation must be 
acquired before any sjier'ial w^irk is attacked. l«t may therefore 
appear too early to alloAV a boy to specialise when in the upper 
fourth form : and 1 sliould myself prefer putting it off till he 
reaches the fifth form ; but I believe that local conditions, for 
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the present at least, require the earlier pei iod to be adopted 

Dr. Morris has supplemented the appointment of a Lecturer 
in Agricultural Science by instituting Exhibitions to be held 
by boys fiom the country districts an ho aie thereby pledged 
to become Agriculturists. At present there are fi\ e huch exhi- 
bitioners at Harrison College. I believe this stej) to be as wise 
as it is liberal ; i)rol)ably, especially valuable a^ a sort of pioneer 
movement leading the \\a> in which it is hoped that many Avill 
follow. 

I am aware that there are many w ho regard this educa 
tional moNcment as likely to inore of little value. 1 think this 
is princi[)ally because the benetits to be deiived from it cannot 
be immediate and must be veiy granual. The problem before 
us is this — gianting that theie U room for imj)ro\ement in the 
cultivation of the sugar-cane, on which the life of this island 
depends, how is this im[)ioveiuent to be brought about except 
by gradually placing the charge of the estates m the hands of 
men Nvho have been scientihcally tiained for that very purpose? 
All experts tell us that Piactice must not be div orced f rom 
Theory, but that all piactical woik ought to be based on 
theoretic knowledge. The wise man is he who learns by the 
experieme of others. If we in Bai bados are w illing to learn 
by the expeiience* of otheis, we shall certainly avail ourselves 
to the utmost of the gi eat advantages which the foresight of 
Dr. Moiris and the liboiMbly of the Home Government have 
placed so easily within oui it‘ach. 

I have explained shoitlv the ai rangements made at Har- 
rison College for the teaching of Science. 1 am confident that 
w ith the additional h(‘lj) w Inch has been alfoidcHl us wo shall 
be able to turn out s(*ientific agiii'ultui ists ju’-t as we have 
turned out successful classical and niiitlieinatical scholars ; and 
that the slight change which lias been made in our curriciflum, 
so far from interfering w itli the advance of those boys who do 
not eventually take up the ‘^tudy of science, will educationally 
he a distinct adv^antage to them. Hut if we are to be as suc- 
cessful in Agriculture as in classics and mathematics, we must 
work under similar conditions —the boys must come to us when 
(luite young. 


DhSCUSSrON. 

Rev. Canon Sivims (University College, Jamaica): There 
can be no doubt that Mi. Deighton's paper describes the only 
way in which it is possible for our High Schools and Colleges 
to take part in this work: namely, the teaching of elemen- 
tary science in the lower form-., and then gradually extending 
it as boys reach the higher forms. 1 would, however, suggest 
that boys should special iso in the fifth form instead of the upper 
fourth. The paper requires little or no criticism. Every one 
must agree with \lr. I)eightou that, apart from any value it 
may have on the educational side, the teacdiing of elementary 
science in these days is an absolute necessity. The boys who 
are going to take up agricultural work must specialise in the 
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Bcieuce of agriculture. Tecliuical agriculture I should regard as 
the work of post-school days and not a work of school days. 
In the last tw o or three years of his school life the boy should 
lay th(» sc*i(‘ntific fcnindation on which technical agriculture could 
lx? built. That is the way in which good work could be done. 
We must first (»f all overcome many difficulties — difficulties 
arising from our blonder staff, difficulties arising from the over- 
crowded condition of our time table, and difficulties arising from 
the fact that our more intelligent boys at present chiefly turn 
their attention to University r(‘(|!iirements and conditions. I 
And few of the sons of planters and overseers in Jamaica make 
up their minds to go in for agriculture. The fact is, the plant- 
er tells his son that sugar does not ))ay, aiifl the sou naturally 
wants to take np something else that does pay. The only way 
of meeting difficulties of this kind is that so clearly indicated by 
Mr. l)(‘iglilon. 

Mr. J. A. l^rmru V (Cineen's College, British (Tiiiaiia) : All 
the West Indies naturally look to Harrison College for a lead in 
edueational mattei's. We in British (Tiiiana have done so for 
a h)ng tinu‘. But Mr. Dcightou during the ])ast twelve months 
has enjoyed the advantage wliich the Colleges in other colonies 
so far liave not had, that is, a su])plemented staff. 1 should be 
very glad if the Imperial Department would similarly aid us in 
the matter, (iivmi a staff, we ar<‘ (piito ])repared to take up 
the teaching of scientific agriculture. 

Bev. W, Cauoll (St. Mary’s College, Trinidad) : 1 regret 

to l(‘arn that my criticism la'^t year on this subj(*ct was (*onsider- 
ed to some extent a destructive^ one. However, 1 believe it is 
well to see both sid(‘^ of a (luostion. It is not by ignoring our 
difficulties that u e can suruioimt them. And that there are 
difficulties in the way of introducing the teaching of agricul- 
ture Into oui st'condary schools 1 think will be pretty generally 
admitted. I agree Avitli Canon Simms and the otlier gentle- 
men wIjo Ijave spoken as to the nature of these difficulties. 
First, it must be borne in inind that in our secondary schools 
the system of education that has existed and does exist, is 
and has been classical and literary rather than scientific ; and 
so far at least, every attempt that has been made to introduce 
anything else has failed. Mr. Deighton and the leading education- 
al authorities in tliese colonies have given us to understand that 
the boys shoidd not be allowed to specialise too early. Now 1 
think the best thing is to fix the age at Avhich a boy should 
brau<*h off to sp(»cial studies, say at 17 or 18 years, and then, 
only when he has passed through a regular course in the 
ordinary subjects taught in our secondary schools. Then it 
becomes a (piestion liow far agricultural instruction is likely to 
succeed by gi*afting it on to our present* system. It would be 
very unwise to overcrowd our time table. As far as my ex- 
perience goes our boys are not very favourably disposed to 
agricultural studies. It is true that hitherto they have not 
had a favoiirabh* oppc'rtuiiity of inanifestiijg their apprecia- 
tion, but where they have had such opportunity they have not 
availed themseh es of it to the extent one would expect. My 
experience of the College of which I have charge is this : that 
wnthin the last threi^ years as many as thirty young men left 
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iis to continue or complete their studies in Europe, many of 
them the sons of planters and agricultuHsts -sons of men 
whose whole life was associated with agri(*ultural pursuits ; 
some of them Aveut to England, some to France, sonic to Ger- 
many. Not a single one has so far offered to take up a course 
of agricultural instruction. There a reason for it, and it is 
this : the impossibility of a young man making a living out of 
agricultural pursuits. That is at the root of our difficulty. 
Given that a ^oung man could reach the same success in life as 
an agriculturist that he would in other professions, I am 
of opinion that trained agriculturists woidtl be forthcoming. 
These are the points that suggest themselves to me ; but in 
stating them I wish it to be understood that I do not oppose 
the teaching of agriculture in our Secondary schools. Further- 
more, 1 am of opinion tliat the Imperial Department of Agricul- 
ture is endeavouring to overcome thedifficiilti(‘s 1 have iiidicated, 
and it is right that it should have tin* sympathy, co-operation 
and active .support of (‘very one in the West Indies. W^e came 
last year looking for liglit. We saw a glimmer then. Having 
heard Mr. Deigiiton's very explicit [laper to-day, I begin to 
think we have streaks of dawn. I hoi)e that when next we 
meet we shall be in full light, and in a position to make agri- 
cultural teaching in s(*eondary schools the success which it 
deserves to be. 

The President : Mr. Hurton, the Head Master of Comber- 
mere School, Barbados, has asked to be allowed to address a fcAV 
word.s on the subject now before the (Conference. 

Mr. (t, B. R, BxutTON : 1 am of opinion we should start to 
teach agricultural science in the second grade stdiools in the 
West Indies for the following reasons : the majority of boys 
attending tlu^se schools will in time be engaged in agricultural 
pursuits as managers and book-keepcu’s. and through them we 
would gradually ivacli the lower classes that is, the labourers 
on the estates. 1 do not speak specially of the Combormere 
school because nu^st of the pupils there will pn^bably enter 
oommorcial life. Arrangements might, how ev(‘i*, be made for 
the .small number of our i)upils intended for agricultural pur- 
suits, to attend the agricadtural classes at the (iovernment 
Laboratory whi(*h hai)pens to be (jiiite near to our school. In 
extending agri(*ultural (^(lu(*ation to second grade s(*hools it is 
necessary to avoid tw^o ini.stakes : (1) the teaching must not be 
givem at so-called centres classes w ill have to be formed at 
each school; (2) it is n(*ces.sary that moie than one lecture be 
given per Aveek at each school, otherwise little good will be 
done. I may add that we shall never get agricultural science 
earnestly taken nj) until we place it on an (*(pial footing with 
other subjects and give the boys e(pial attention and en- 
couragement. 


\ 
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TEACHING AGBIOULTURB IN ELEMENTARY 
SCHOOLS. 

BY THE REV. J. K, HEE( E, M.A., 

Juspeotor of Schools, Barbados. 

I havt' becB asked to ^^ive a short account of the recent 
effort made in tliis Kland by the Jm^erial I)e[)art}nent of Agri- 
culture to ^ive instruction and a niea sine of })ract]cal training 
to ‘-oine of tlie teachers of our Klenientary Schools. Also, to 
suggest how the ^^ork may be continued in future years. 

About the middle ot August last year a circular was sent 
by the Education Board to each sniMU’vising minister stating 
that a course of Icndures on Agriiadtural Science Tvould be 
given dining the Sejitember vacation, and asking that the 
names of those t(»acli(n‘s whoueie billing to attmid ‘should be 
sent in. About 70 teaclieis \olunt(‘eied, but as it was impossi- 
ble to accommodate so lai'ge a number at once il A\as decided 
to select 40 of tht' teai'hers uho were in charge of IVimary 
and Combined Schools to attend. In consequence of the 
absence of Dr. xMorris from the J'-land tin' Very Bev. The Doan 
of St Michael, a member of th(‘ Education Board, gave the 
opening address. ]\li. H. I?adclvl!e Hall, the Assistant Ih'ofes- 
sorof diemistry, delivined eight ItM^turi's. Tlie course (*om prised 
life and tlie elemental v chemisti > of it: plants, th(‘ir nature 
and woi’k; the natiiri*. stinctuie and functions of riKits ; 
stems, lea\es and lioweis and the culti\ation and care of 
plants. 

Ml. J. B. Bovell, the SupermtmKhmt of the Botanic 
Station, ga\e demonsti'ations on piaclical lioi ticultui e on four 
afternoons, and on two other afteinoons conduct(‘d lhetea(*hers 
over tlie gaidens at (h)\ eminent lIou‘-e and Qnc'en’s House. 
The teacliers wer<‘ most legular in tlieir attendance altnough 
many of them daib\ made* a iouine> of o\ei twenty miles. 
Se^eral teacliers ha\(‘ infoimed me that the> consi(hn*ed 
Mr. Hall's lectures mo-^t intmi^sting and instructive, and 
that they learned inan.> things from IMi*. Bovell's dcmionstra- 
tions which w^oukl be ot gieat Mdue to them in gi^ ing instruc- 
tion to their jnipds. An ex.iinination was li(4d by each 
lecturer on the subject matter of the lectures. Thirty teachers 
attended this examination. The jiajiei’s of nine of these w^ere 
considered of sutlieient merit to entitle the wiiteis of them 
to be placed in the fiist lank. I ha\e eveiy reason to 
believe that the teacliers who attended these lectures derived 
much good from them, and they will doubtless get more 
good from a similar ciaiise in the futiue. What has been 
done can only be regarded as a beginning : and I would ven- 
ture to suggest that those teachers (whether teachers of 
Primary Sidiools or Infant Schools) who are interested in 
agricultural pursuits .should be invited to attend a course 
of lectures to be deliveied, say on the third ^Saturday in each 
month, wdth three or four extra )ectui*es given during the 
Whitsuntide or SeiJtember vacation (or botJi, if deemed nece.s- 
sary) and follow ed by an exambiation at the end of the year. 
Another course of lectitres of a more elementary character 
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mifeht be arranged for on the fourth Saturday in each montli, 
which assistant teachers and i)npil teachers might be required 
to attend, and at tiieir annual examination cjuestions might be 
set on the subjects in which they liad thus received instruction. 

Then arises the ([uestion : Wliat can lie done to give regu- 
lar and intelligent instructiem in this subject to tlie children in 
our Elementary Schools? 1 have ])roj) 0 '^ed to the Education 
Board that they should allow the teachers who gained a cer- 
tain number of marks in the examination held by Messrs. Hall 
and Ho veil to prepare at once their pupils for examination in 
Blackie’s Troj)ical Keadei s, and to giant a premium for each 
scholar who passes this examination siu'cessfully. The smaller 
book would be us(‘d by children in the fourth standard and 
the larger book bj^ tlKw* in the higher standards. In the 
lower standai'ds miu^h useful information could be given by 
nuviiis of objc'ct lesions carefully selected, and intelligently 
taught. Th(\s(» in g<jod hands would brighten scIkjoI life and 
interest the chihlren, but too often tli(\v are nothing but bare 
recitals of facts, and little is doin' to train the faculty of 
obs(u*vation. It may also lu' iiossible to do »oniething in the 
way of growing plants in po(s oi bo\(‘s;andin this connec- 
tion it has been suggested to me by one of our teacliers that 
prizes might be oHciaal at on<‘ of our annual Exhibitions for 
])laiits grown in pots or boxes by our school children. As 
time goi's on it may be ])ossibh* to start a school garden here 
and there wdu're a spot of lain! man* tin' scliool house can be 
obtained : and tliese jilots may be iiispectcal by ofiicers of the 
Agricultural Deimrtment. and piizes awarded. This no doubt 
w ill b(' a work of time, and it is right that it sliould be so. No 
greater mistake could la* made tlian to force this matter on 
those who are unwilling to ent(‘r heartily into the scheme. 
Our motto in this (*asc* must bt' /c/i/c.” By tlie 

last issued report of the Committee of Council on Efliication 
(Englaml and Wah's), I find that in lSh5 only one 
school out of ihc lh,7oi) inspected by Her Majesty's In- 
spectors of Schools olitaincd a grant for the ])ractical teach- 
ing of cottage gardc'uing ; in the follow ing year 42 schools 
re(*eived the gi*ant, in 1897, 72 schools and last yiair 81. In the 
same jniblication 1 find in the gcmeral re[)ort of one of Her 
Majesty’s Chief Inspector^ on the Schools in the Welsh Divi- 
sion th(' follow ing lu'inarks “ A gr(*at part of Wales is agricul- 
“ tural. and the people gain their liv^'Iihood by farming. It 
“ might naturally havt' lieeii thought that in many lairal schools 
“ tlie eldei’ boys would have recehod instruction in cottage 
“ gardening, just as in many country villages, especially in 
‘‘ Carnarvonshire, their sisters have h'ssons in <*ookery. Yet 
“ this subjc'ct practically receives no attention, and only 81 
“ boys throughout the length and breadtli of Wales received 
“ last year the cottage gardening grant. To anybody who has 
“ seen the zest w ith w hich boys enter into such a (ongenial 
occupation as outdoor work, and the stimulus w Inch it gives 
“toother studies, it seems strange that this should be the 
“case.” 

The time has arrived when it is absolutely necessary that 
elementary education should be made more practical ; and I 
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feel sure that these West Indian Colonies will do their utmost, 
with the limited means at their disposal, to make it so. There 
has been very little attempt made in the past to draw out and 
train the faculties of children. Our system must be remod- 
elled so as to draw out these faculties. *' In too many cases ’* 
(to quote from a paper by Mr. F. J. Lloyd) the sole object of 
education has been to cram a certain number of useless and 
disconnected facts, or pseudo-facts, into what is termed the 
brain. Teachers recognised one faculty and one only, viz., 
memory; and to train this one faculty to the neglect of every 
other has been the sole object of education for ages past, and 
remains so mainly to the present day. It has entirely ueglect- 
ed to dev^elop manual skill, it has neglected to draw out or cul- 
tivate any mental faculty save memory, and even for this 
purpose has utilised subj(‘cts, the recollection of which would 
in no wise benctit the future farmer. But far worse than this, 
it has neglected the most valuable of nature’s gifts to all of us, 
tlio strongest natural fa(*nlty we possess, observation. What 
is the jiiost striking faculty possessed by a child fi*om three to 
six years of age V TJie power of observation. Watch that 
same child between the ages of thirteen and sixteen, and the 
l)ow'er, though at times manifesting itself, is gradually becom- 
ing dormant, partly because it has not been cultivated, partly 
from its constant suf)i)iessi()n by the ignorance and heedless- 
ness of those u ho surround the (*hild. Ten years later the 
faculty is practically non-existent, lost from neglect of use, as 
a singer may lose the power of song, or a musician the power 
of execution. Th(‘ difficulty now found in improving Agricul- 
tural Education depends greatly upon this failure of the past.” 
Be ours the ta^k, as far as lies in our power, to try and remedy 
this defect in our Educational sy,-.tems in the West Indies. 


DISCUSSION. 

The }*RBSii3KNi : The Lectures so successfully given at Bar- 
bados and St. Lucia Avill shortly be extended to Grenada, St. 
Vincent and Dominica, (heat interest has been taken in these 
lectures in every part of the West Indies. It is evident that we 
are ’working on right lines. We have among ns to-day leading 
edueat)ional authorities whose counsel based on long experience 
we would gladly welcome. la Jamaica, for instance, the vote 
for Elementary Education amounts to about £60,000 yearly. 
There are in ail about 900 teachers. Strenuous efforts ai‘e 
being made to ada])t the educational system in that island to 
the requirements of the })eop]e and on lines very similar to 
tho.se advoi'ated by the Imperial Department of Agriculture. 
As Representative of Jamaica we have here the Acting- 
Superintending Inspector of Schools, Mr. George Hicks, who is 
one of the most earnest educationists in the West ladies. I 
w^ould ask Mr. Hicks to be kind enough to opcm tlie discussion 
following Mr. Reece’s paper. 

Mr. Hicks ; The interesting and useful paper just read is 
full of encouragement to those about to undertake similar 
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work. The systematic instruction of the teachers is of course 
essential before they can embark on the iiivStruction of their 
pupils. Provision was ma(Je for agrieultiu'al instruction in tlie 
Jamaica elementary schools and spt^cial grants offered, but 
without accomplishing very much. We now propose to make 
such instruction an inti*gial part of the curriculum. We arc 
liable to fall into a mistake in introducing agricultural cduca- 
catiou into the elementary schools in the West Indies. State- 
ments have been made that country boys prefer a town life 
and elerieal work to a country life and tilling the soil. 
But this is not peculiar to the West Indies. It ai)pears 
to be universal. In France what we know as the “ l<>ench 
scheme ” of agricultural instruction lias been introduced for 
the express ])urpose of jireveiitiiig the French country boys 
from yielding to the tend(‘ncy of drifting into the towns and 
neglecting tlic cultivation of the soil. As in France, so in 
America ; leading cdn(*ationists theiv also arc seeking to conii- 
teraet the same tendency. 

Dr. MOKnTS;--ln European countries and in America there 
arc factories and other means of iMtpiloynnmt in towns to 
attract the peojile. Here we ]iav(* none. 

Mr. Hk^KS : Because that is so, our ])rol)lem is not so 
difficult. The boys Inne, forsaking lh(» soil, drift into towns 
and if they tind no employment ther(‘ they drift hack again to 
engage unwillingly in agricultural work. Oni* aiin j-bonld b(‘ 
to equip them for such woik and miablcthcm to live comfort- 
ably by it. It is now believed, and 1 am satisficed the belief is 
\vell founded, that education can be given on wiser and more 
extended lines tliaii formerly and that the country boy so 
educated Avill find (*onntry life both rcMiinmnati vc* and attrac- 
tive. It is currently bcru'ved that th(*re is on th(' ])art of the 
})eo])le of the West Indices an aversion to manual labour. Wo 
arc liable, I think, to give this too laige an int(‘r])retatioii. 
“ Little labour, little gains ” is (pioted by our President. I w'ould 
add “The greatest gain with the least laboiii* '’as the universal 
rule. The avei sioiito manual labour is, after all, only a desire 
for greater gain with Jess labour. Wlien increase of gain is 
offered the manual labour is fortliccnning This has been fully 
l)roved everyAvherc* in the West Indies. 1 believe if we base 
our educational ofTorts upon the general truth that the peoj)le in 
the.se colonies are like otliei* j)eople, that they have esvsentially 
the same desires and are actuated by tin* same motives w'c 
shall be on safe ground. It is fortunate that the ])roposed 
agricultural instruction wiiich seems to be urgently needed in 
the West Indies, is also that wdiich is best from tl)e educational 
standpoint. The Imperial Department of Agriculture is there- 
fore promoting educational mcthcKls in tlie best interests of all. 
The new' lines of edneatiou. the hand and eye training, the 
training of the powders of observation, the learning to see things 
and to do things, are 1 believe truer lines, upon which, general- 
ly speaking, more valuable education wdll be gained. Our 
attitude should be not that of standing aloof and oh'ering 
the tillers of the soil that which is for them and not for us, but 
as offering what we share with them— that which is best for 
them and best for all. The eyes of the country child should be 
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unsealed. He should be made to see the beauties and won- 
ders that lie about his feet and are to be found in profusion 
all around him. A syiui)athptie, skilful teacher will invest 
rural life with an iiiteT*e‘-t that A\in attract and fascinate. The 
life that monotonous <lnl], insipid and ]>urely mechanical, 
Avill Ih‘ changed intc' one full of interest ; and A^ ith this there 
will lx* gained a discipline of the mind, a dcA’clopment of in- 
tellectual ])()\\er A\hich aie xmominent aims of all true education. 
The n(‘AV know led g(‘ and skill A\ill be to the country boy 
as a new tool, the i)()s-session of a neA\ poA\er, and. he will 
b<» eagei* to nuik(‘ use of it. AVhat is done on a small scale 
in a corner of the scliool j)!ot or in the box-ganlen, Avill be re- 
produced at liome onalaiger scale and A\ith added interest. 
It wdl b(» liis delight to show what he can do and the useful 
result-^ ol his doing, lb* ANilllind use for his knowledge of 
Heading, Willing and Arithmetic in (‘onnection w ith his ob- 
servations and e\p(‘iiments in tlie study and mastery of 
som(» of the sceielsof nature. He w ill have a d(*sire to read; 
and, if wear*e w is(‘, wi* shall sot* that he has opportunity by 
proA iding tlie school with a suitable library, and somt' of the 
books sp(‘(‘ially apiilicablc to eonnti-y life. * 

The educationists oi France and Amei'ica ai*e zealou‘-ly en- 
deaA oil! ing to inaki* rural lile more attr'actiA^e, and 1 feel sure 
that th(‘> will liiid this iiossible, and also that we. luoAung upon 
like lines, will find it tube I) 0 ‘^sible in the West Indies. The 
Jmjierial l)(‘pai tim*nt of \gi i(*iiltiir*e w ill (xu'tainly aecoinidish 
mueli in tlie elTorts now put forth to make rni’al life more in- 
teresting and moie ]>r()fitable, and theiefoia* more atrractive. 
1 am snuMliat wi* a\1io aie migaged in eduedtional work Avill 
most lH*artil> eoopciale with tlu^ lm])eiial Depai'tment of 
Agriculture in its piesont elToi t to intioduee a w ise and feasible 
degree of agi iiMiltuial iiisti uetion into tlie (‘h‘mentaiy schools 

of the West liidi(‘s. 

31 1{. AV. JlLAin (Inspeetoi of vSi'liooh, Britisli (iuiana): 
A few da)*- after ni> ar ri\al in Bi iti-<li (bii*ina I received a 
letter from tin* (h)\ ci riiutmt S(*<*i (*tar> asking me to snlmiit 
a (\)di* of Bul(*s iuid B(*giilaf ions awarding special gr*ants to 
Mission Sr^hools fi>r Aboi iginal Indians, and to schools in 
remote and sparsely iiojjulated localities. I will not take up 
your time in giving > on the details of tlicsc rules, hut it 
appeared to rm* that liaA ing liad sonu* e\)xnieuee of Agi*ieultu- 
ral and Tecluiieal Sidiools in the Island of Ceylon ! eonld 
at the same time prepare a Code for Agricultural and Indus- 
trial Schools for British Cuiaira, ami J had tlie satisfaetion of 
seeing my pioposals ailojited b> the ttoM'inoi* and tlie Court 
of Poliey, ami the Ccmihiiual C(»ui’t passed a vote of Jj>l..")()0. 

1 diAided the Schools into 1 classes A, B, C, 1). 

The follow ing regulations wei*e adopted: - 

(1) lmlusti*ial Schools in aaIiIcIi techirical instruction is 
gWeii shall be (dassed as ‘*1)” Schools. 

(2) An application for a grant-in-aifi to an Industrial 

* Note added Some scliools in Jaiiiaieii now have Libuines, iiiainl,\ 
through the personal efforts of Mr. Hicks. There is a propobal before the 
Government to assist Ine formation of School Libraries by the offer of a 
grant to.defifay one-half the total cost, [Ed. W.I.B.] 
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School will be on tort a i nod on the following conditions : - (a) 
that the school shall toacdi agricnltmv or a trade or trades 
approved by the Inspector of SchooU : (bj that the school 
shall bo sufficiently pro\ idod \\ it h ai^plianccs for elementary 
instruction in agiiculturc or in the trade or trader to which 
the school is (h'\oted: and (r) tliat the marten* or niistro'^s 
appointed to toich agriculture or t lie ti*ade or trader is duly 
qualified, 

(3) The Manager of a “ J)'* S<*}iool ^hall lect'ivo in addition 
to the gemnal grants payable umhn* No. 12 (((), (h), and (c) of 
the Education li(‘gnlation^, ](S0(), the suni of $7*r)() for oacli 
pupil, beijig ovt‘i’ 12 and iimha* 17 >(‘ai*-^ of ago, n lio may 
be certifu'd to liaxi^bcHMi in attcmdancc* foi 7iot le^s tlmn 100 
days, and to ha\i‘ U'cidxed daily not than two hours’ 

instruction in agi iculture or in tlu^ woi’k^hop and who is able 
to woik at liis tiude to th(‘ sxtisfaction of the ln'^pcctor of 
School^ ; i)rovidcd tint th(‘ giMut to anv single **1)" School 
shall not c^vccmmI tlu* sinu of »$200 13. I ) 

(1) Tlu' nnmbei’ of “!)’ Schools shall not c^ve(‘C‘tl 10. 

The first to a^k foi* a g]‘an1 wcr(‘ th(‘ Nuns of tlu' rrsnlinc^ 
Com (mt, foi* th(‘ cstablishimmt of a school lai7n(h*> whicdi has 
been an iin(jnaHfi(‘d sncc(*^s, and it 1“^ im])ossd)h‘ to \ i'^it that 
institution without admiting th(‘ ^kdland d(‘\tcrit> with whicli 
youug girls bctwc'cnthc ag('^ of 12 and 17 >ts’irswash, starch 
and iron ladii's nnden* (dotJics of (‘V(m> sort and dc‘-crii)tion, 
and umha* the dinadion of tlu* Nuns tin' tin(‘st altar linen. 
Willumt th(‘ (fOX (‘laimcnt (bant it mor(‘ thanp\ys it'^ xxay, 
aiid if llu‘ (loxcrnment Cranl xxert' xxitlidi*awn to-morroxv, 
XX l)i(*h i t XV ill not b(‘, tlunSchool would be (Mnicd on just llie 
same. Lady Stanlcdl xLitcal tln^ laundry a fold night ago and 
saw the gii*ls at work, and ''pok(‘ of llu‘ir i)ei rormanco in term^ 
of the highest comnuaidat ion. 

A taiha shop was started in (»im)| gidow n bx Canon .Iosf> 
in connexion w it )i Chi*i->t Chin<b School which Foi* the la^^t 5 
years lias bciai faiily siicta^s'^ful. \ carjxadcu’s’ shop at 
PJaisance Sciiool was ojxaicd with a lloniish ol trnm])(ds. but 
it xvas iKWcr a success, and in 3 ycar^- had to be abandoned. 
Two Agricailtural Schools, one in Ihamavara, East Coast, and 
one in B(‘vbice, at ltos(* Hall, wei(‘ opi‘n(‘d bid both these scdiools 
were close to sugai' estate's on xxhiedi the* bo,\ s who were inclined 
to work eould j*eadily find emploxnu'id and ivn n fi’om hd. toSd. 
a day. The more ambitious of tliem eoiisielcju'd woi-king iii the 
fields xvas degrading, and tliey were anxious to at tain what Mr. 
Gladstone de'^cribed as the “supposed paradise of pen and 
ink.” The parents su})j7orted the'ir ediildien, and the scliools 
XX ere h()]>eless failui*e^. We have bt‘t‘n more suecessful at the 
Roman Catholic* Mission Station at Santa Rosa. I have not 
had an opjKn’tunity of visiting tlie ‘-eliool, but Jiiy assistant 
reports that it is doing a good ami useful work. 1 am afraid 
that one of tlie, causes of failures was niy want of respcM't for tlu' 
prejudiees of tlie ])arcnts. If I had reipiired h'-^s f sliould 
have probably aehiex^ed more. 

Simultaneously with the establi'-hmciii of ludustrial 

Schools I made important changes in the Syllabus of Subjects 
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for Teachers’ Oertifieates introdueiii^f Agrieulture for males 
and Domestic Economy for females. Dr. Nicholls’ work 
is our text book, and the Hon. B. Howell Jones, a planter of 
wide and varied experience, is the examiner. I have already 
handed to Dr. Morris coj)ies of the Examination Questions set 
at the examination held last week and J shall be glad if he will 
give yon lii^ opinion on tliein. Arrangements are also being 
made for giving a few of onr most intelligent schoolmasters a 
course of lectures in Chemistry and Botany. Professor 
Harrison has submitted the course to the (ioverninent, and we 
arc now only waiting on the Combined Court for a vote. I 
am hopeful for the future, and if 1 am privileged to attend 
the (.'onfei'ence next year 1 trust that 1 shall be able to give 
you an iut(*resting account of Avhat we have done. 

Mr. J. H. Cof.Li^NS (Acting-lnsj)ector of Schools, Trinidad :) 
1 have list(med with considerable attention to the valuable 
pajier read by Mr. Reece, and 1 fully endorse all that he has 
said. We have embarked in Trinidad on pretty well the same 
lines as in Barbados, and in Jamaica. I cannot however say 
for Trinidad what ^fr. Hicks said with legard to Jamaica- that 
our people ha ve no antipathy to manual labour, i am sorry 
to saj^ they have : (*()nse(|uently, the colony finds it necessary 
to impoit a large number of East Fudian labourers or it w^ould 
be impossible to get all ouiMU’^ricultural Avork done. If there 
is an attempt to make a child in the schools do manual labour, 
the parents state their objections very forcibly. J agree Avith 
Mr. Hicks that if our attempts to teach agriculture in ele- 
mentary scliools ai*e to be successful, the greatest possible tact 
must be shown by the otTicers concerned. We must not driv^e 
or coerce the jjeople ; above all, Ave must try and instil into the 
children's minds a love of nature, and the necessity of learning 
nature's methods. If w e succet'd in doing tliat, avo may hope 
in time to turn their attention to field pursuits and to agrieul- 
tui’e generally as a nn*ans of earning a livelihood. We must, 
howt'ver, i)roceed V(ny cautiously. In Trinidad it has been 
decided that fhe teacdiers slumhl, first of all, have a course of 
lectures, and in th(» event of their sliowijig aptitude in teach- 
ing agrieulture and passing an examination in the syllabus 
laid out, they are to be rewarded by receiving a bonus on the 
results of the examination of their schools at the end of each 
year. That is one encouragement : but Ave liaA'e another. We 
have made die examination the means for promotion from the 
third class to the second. That is an important means of in- 
fliieneing the teacher, because it directly touches his pocket. 
Then with regard to teacdiing in the schools, we make consider- 
able use of Blackie’s Tropical Readers, These are iise{l as 
alternate reading l)ooks. I feel a deep personal interest in 
this subject of teaching agi'iculture in elementary schools. 1 
liaA'egivem considerable thought to it and I am convinced if 
Ave are to do any real good we must exercise great caution and 
ahvays place the pleasantest side before the paiAuits and the 
teachers. Otherwise, we shall fail. 
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A SKETCH OP EFFORTS TO INTRODUCE THE 
TEACHING OP AGRICULTURE INTO SCHOOLS 
IN THE LEEWARD ISLANDS. 

BY P. H. WATKINS. 

Late lubpector of SdiooL for the Leewaid Islandb. * 

On taking up the Ins])eetorslii]) of Sehools in 8t Vineent in 
1888, 1 wah greatly iiniiies'scd by finding that, like too many 
codes then in loree in European countiie-s, the educational sys- 
tein of that island Mas wholly based on the eurient impression 
that books Avere knowledge and woids weie iileas. Tlie instruc- 
tion Mas coneeined with nothing but A\oids and it bore no 
reference to the things themsehes or to the calling which the 
majority of cliildien w^eie to puisne altei leaving schooL 
During the years I remained in St. Vincent (1888 1889), 1 had, 

OA\ingtotlie re<luction of the vote foi elemental y education 
and the amalgamation of the offices of Inspector and Head 
Master of the (irammai ScJiooI, but little ojiportunity lor ex- 
tensive reforms in the system. When, in JS89, 1 arrived in the 
Leeward Islands, I found that the whole system of Elementary 
Education in that colony v^as equally vicious in plan and if not 
actually disastrous, at l(*ast almost inofitless in (dfect. Tin* 
highest ambition of tlie noys, in the majority of tlie upper 
standaids on leaving sciiool, was to find employment as junior 
clerks in stores or to be ajipointed to some minor place in tlie 
Government Service. Agricultural w oik was consideied suit- 
able onl> for childien in the lowei standaids or for th(»se who 
liad nev^er attended school at all, and it was flouted almost as 
a degradation The natural consecpience of such a system was 
the gradual production of a “collars and-(‘ulfs ” generation and 
the almost total alienation of the more intelligent portion of 
the population from agricultuial pur'^uits. As these Leeward 
Islands, like all other parts of the West Indies, ai'e entirely 
dependent upon agriculture for their progress and pi’osperity, 
it be(*ame my first care to study how this false policy could be 
gradually changed. 

The first step taken in this direction was the training of 
intelligent and v\ell-j)aid teachers capable of understanding 
the true aim of education and of using theii influence to coun- 
teract the ei roneous opinions then prev alent. In a few years 
the government grant had been increased from £8,100 to £7,250, 
but this latter amount, owing to the government being compell- 
ed to retrench, has since fallen to £0,800. Tins, howev^ei, does 
not include expenses of administration and giant'^ to training 
colleges. In Dominica, in 1890, only one teacher was in receipt 
of a salary of more tlian £10 a year, while, at present, cmly one 
teacher receives a salary of less than £50. The cou'^ecpience 
has been that, wdieieas in the former year only 2 were trained 
teachers, 17 out of 19 now employed in Dominica schools have 

* Note added— Mr Watkins was unable to be present at the Conference as 
he had just then been appointed by the Secretary of State to the Executive 
post of CoiuiuUsioner of Montserrat. In his absence his interesting paper 
was taken as read. It is now published m the order in which it appeared on 
the Agenda. [Ed. W. I. B.J 



242 


passed tliroiigli some training institution. In the same island, 
too. all the denojninat ioiial seliools have one by one been given 
up by the Miiii^ter.-^ of the dilTereiit (leiioininations, and these 
have r(‘])]aeed by goveriuiieiit hclioolh in central localities. 

Again, it \va^ iiniiortant that education should be universal ; 
for, so long a^ only a poidion of the population was behig 
educated, the* glamour of book-knowlt‘(lg(‘ would still con- 
tinue to (‘xei'cise a po.vei’ful intliunjce especially among 
those not in a j) 0 ‘-ition to judge; corrc'ctly of the tru(‘ ends and 
aiitis of ti‘a(‘hing. The ** Coni])id‘^ory .Vet of ISUO ” was ac(‘ord- 
ingly submitted to tli(‘ lAnleral (’ouncil and passed without a 
dissentient vote. This Act made in'ovision for appointing 
Educational Disiiict Ollicei N to carry out th(‘ object of the 
Act, for enforcing the ol>ligation i»n i)arents to cause their 
childnai to recei\(^ efticiemt instruction, for la^stricting the 
employment of childrtm of school ag(‘. and for building schools 
in disli'icls \\ h(‘i e ^ufticiimt a(*c()mmoda t ion was not alriauly 
})rovid(Hl. In tlie follow ing yeai. this Act was su])t)lemeiited 
by No. 7 of 1S91, w hich impio\ed th(' (‘xisting machinery for 
enforcing attemlance and r(H*tilie<l c(ntaiu errors and omissions 
inevitable in a lirst e\i)eiiment and detect(‘d only by tlie 
experienc(‘ gaimul in administering the original Act. 

Having thus ])r('par<‘d t h(' ground by llnaiicial and legis- 
lative m(‘asures foi‘futui*(‘ de\ (*loj)ment, my attention Avas next 
turne<l to the curriculum of th(‘ eh'mentary schools. Instrnc- 
tioii had hitherto hei'ii entindy coidined to the j(‘juuo fare of 
the thr(‘e HV, w herein juechanical teaching by rote ])layed an 
important iKirt, without auA consideration being ])aid to true 
develop’mmt of the int(‘Hig(n)(*<‘ thi’ongh sens(‘-inii)ression. 
While trying to ini[)j‘()A (' and e\t(*nd the t(‘aclii7ig so fai* as 
book^instruct ion went, ]ny chief (‘iideavour from the earliest 
stages A\as to make thechildren agents of tJieir ow n knowdedge, 
and give them a taste and o])poriunity for hxiining intelligent- 
ly for tlumiselves the ground work of whate\er calling they 
might hope to follow'. h\)r this purpose, instiiietion in the 
theory and pra(*tiee of the Kindei'garten Avas made ])ai t of the 
course in the Female Training College in Antigua Avith the 
vieAV of educating the eh ih Iren of infant schools and of tlie 
loAVor standards in the piimary schools according to this 
system. For the more adA^•lnce<i classes objeet-teacliing Avas 
embodied as a eompidsory subject in the Code. Teacliers noAv 
have to presemt the children in eaeJi of the four loAver standards 
in tAA'clve h'ssons on eommon objects met Avith in the district. 
On the school time-table an hour a day has to a])pear as being 
devoted to these lessons. There is naturally much diflieulty in 
making many of tlu' tea(‘liers appreciate tlie edueative value of 
those object lessons, Avliieh, if intelligently gh-eii, are a never- 
failing source of pleasure and interest to the eliikb en. Thelessons 
too often a 1*6 confined to a few facts contained in a text book 
and the children are taught to repeat a foi in of ausAver to each 
question, Avhereby the lessons become merely an exercise of 
memory, and the A^alue of training the jiowers of observation 
and eomiiarison is entirely lost. At first, children Avere some- 
times presented in this branch Avithout any illustrative objects 
being at hand. Gradually, however, improvement is being 
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made and many of the better teachers show an intelligent appre- 
ciation of the subject. Uj) to lately suitablt* Headers on coniinon 
objects to be found in these islands, N\(*re not obtainable ; but 
this gap has now been tilled so far tlie middle standards are 
concerned by tlie excellent Tropical Ih'aders, designed by the 
Education Board in Jamaica aiul publisluHl by Blackie and Son. 

In the highei* standards (he lessons on common objects are 
supplemented by more advanced teaching in ehmumlary science 
embracing a knowledge of the thermometer, barometer, lever, 
rain-gauge, and of local idants. 

From the high(\sl standard some* of the more promising 
scholars are selected to becoim^ Jhipil Teachers, and enter on a 
course of instruction for three years. At (lie end of each year 
an examination is lield in the dilhnint subj(‘ct‘' of the Code, 
and Tropical Agricnltim* is comprised among tlio-'C which are 
obligatory. Tln^ textbook useil is tlu‘ admirable uoi'k (d’ T)r. 
Nhdiolls, (•* Tro})ical Agriculture ’’ MacMillan tV Co.) a copy of 
which is placed in the liands of e\ery Pupil TiNicher. male and 
female. I have* known instances both in l)()mini(*a and Mont- 
serrat where small [)ro])rietors have l)orrow(‘d this book from 
the school in order to study its contmits for tlumistdves, 
or to have them explained by others. As a !*nh' tlie ])ag(\s 
set foi* the examination of ru])il 'JVachers a ri^ t host* dealing 
with well known economic jilants and local industries. 
The more abstruse tdiapters on soils, manurt's, drainagt* 
operations \'c., bidng iH‘-.t‘r\ed for tlu* student^ at the train- 
ing ctilleges, wlio are recrnitt*d fi'oni the bt‘st pn,)il t(*acher'-, 
and who, as wt*ll as the teachers, are bound to pass in 
tJieoi'ctical tropical agriculture, in older to obtain a certili- 
cate iiermitting them to teach in elementary schools. It is my 
hope that in the near future, when tin* woik of the Imperial 
Department is extended in these islands, practical agriculture 
will be added to the compulsory subj(*cts. 

It will be observe! I that, from the lowest class(*s to the 
final examination of atlult teachers, an attem])t has been 
made to frame a continuous chain of instruction aiming at 
the gradual develojiment of an elementary school code which 
will engraft practical work in agriculture on the system 
hitherto in force. So far tiio great dihiculty has been to find 
the means and opportunity for combining practice Avith theory, 
but I am glad to record that the establishment (if the Imperial 
Dex)artment of Agriculture in the West Indies has given us 
exactly the assistance we rhquired for realizing the object in 
view. In addition to the opening of Agricultural Schools at 
Dominica and St. Kitts w here the children of small proprietors 
will be trained in iminoved agricultural methods, numenms 
small plots attached to schools will shortly be started in Dom- 
inica anti Montserrat. Courses of lectures and Xiractical train- 
ing in the i)rincii)les of agriculture are also pi*(3posed to be given 
annually to all the teachers in charge of scdiools in the 
Leeward Island^v 

Such is a short sketch of Avhat 1 have attenix^ted to do in 
this Colony and though, x>^?rhaxxs, there may be no apparent 
practical gain at present, it can at least be claimed that the 
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seeds foi* future growth have been soArn. Even tliib has not 
been aeeoinplished A\ithont much discouragement, many failures 
and disai)i)oiiitineiits, and not a little misunderstanding 
and lidicnle. Hut it is evident that the “voice in the wilder- 
ne^-s ” of ton years ago is ])ecouiing more and more the voice of 
the multitude. 

The moment has now ai lived for combined action 
throughout tlje West Indies, ^i nee a great movement like this 
must be sui)])orted by the eneigy and impulse ^vliich can alone 
<*ome fiom many mijids a(*ting in unison. But, in the hour of 
hope and success, let us still remouber that great care must be 
taken lest, as the outcome of sympathy and enthusiasm for a 
good object. A\ c may be led into false paths and wreck our 
eutcipi'ise by too precipitate action. 

T have to add with icgret that, owing to being appointed 
to auothiM* branch of the seiMce, I hav^c to disassociate myself 
from tlic educational woik to which 1 have devoted the best 
years of my life, but I shall alwa>s hope to be able to take an 
active intciest in v\iiat is being done to tuithcr the best inter- 
ests ol tin sc islands. It has ]>een a soiucc of encouragement 
and inti le*-! to me to know that my work has met with full 
recognition 1 roll! the autlioiitics at home. In acknowledging 
my last Animal Jlc})oit the Secictaiyof State made, among 
others, the following nanaiks: 

“In partii'ulai , I ma> cvpicss my out iie a])i)ro\al of Mr. 
Watkins’ obsei\ations as to tlie imjiortanee of Agricultuial 
Education in tlu' Leewaid I^laiuU, and the best means of pr(»- 
moting it. -\s,voii are aware, this sub|(H*l has been, and is, 
receiving my most caicful coiHulciatioii.” 


SUGaESTIONS FOR A SCHEME OP AGRICULTU- 
RAL EDUCATION IN ST. LUCIA. 

HY GEORGE S. HUDSOX, 

Agricultural 1 iibtriictor, St. Lucia. 

I must jnefacc my remarks on Agiicidtural Education in 
St. Lucia b> explaining that it only within the last few 
months that any attemiit has been made in this island to teacli 
the iirinciplcs of “ the oldest profebsion in the world,” and any 
recommendations and deductions tliat may be brought forward 
ill this impel, do not in every case beai the hall-mark of expe- 
rience. Tlr^y must be legaided as embodying a tentative 
programme throw ii out to elicit dibcu&bion and obtain a better 
conception of a comparatively new and many-sided quebtion. 

We are practically starting with a clean blate and it ib 
usual under such circiiiiibtanceb to sketch an outline, definite 
or approximate, of what our ultimate aim should be. Natural- 
ly we wish in St. Lucia as elsewhere to attain agricultural 
prosperity ; but such a definition is much too vague and gen* 
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eral to help us very much. To ipy mind the sequence of 
successes aimed at in agricultural education should find their 
goal in one definite, hoped for achievement, viz : - the largely 
increased exports of profitable products. This desideratum, I 
contend, covers in our particular case the whole scheme of 
agricultural advancement and prosperity, and though we may 
have to diverge into many side paths in pursuing this aim, we 
must never lose sight of the main object either when giving 
simple object lessons to infants, when teaching boys practical 
work, when advising adult agriculturists, when promoting 
Agricultural Shows, when issuing agricultural literature, when 
checking emigration or assisting immigration. In fact in all 
our M^ork, that which we are striving for (the means by which 
a comparatively poor community can become prosperous) is 
to be attained by studying the wants of our richer neighbours, 
and supplying them with those products which promise us the 
greatest profits. That is the iirime end in view and wo sliall 
now briefly consider the means of attaining that end. 

The subject naturally divides into three parts : (1) juvenile 
teaching ; (2) the training of boys and teachers at the Agricul- 
tural School ; (8) the influences to be brought to bear on adult 
agriculturists. TJiere are many other roads to the object be- 
fore us, but these three arc, I believe, the principal means by 
which a system of education can hope to contribute towards 
agricultural success in St. Lucia. 


JUVENILE TBAUIUNG. 

Dealing first with juvenile teaching in elementary schools, 
I may mention (excepting one small secondary school) there are 
48 primary schools in St. Lucia, numbering on their rolls over 
6,000 children, of whom about 3,200 children, of an average age 
of say 9 years, attend daily. It is rare even in larger schools to 
find more than half a dozen boys of 12 years, or older ; and 
considering the domestic conditions existing in country districts 
it is hardly reasonable to expect to see children of over 12 
years of age at school. I cannot speak as an educational 
authority, but lam of opinion that the average boy of 12 
years who has not to some extent mastered the three R’s, will 
do no good by remaining longer at school. What I would 
recommend in St. Lucia is compulsory education between the 
ages of 8 and 12 ; but on such a weighty matter there are many 
here more competent than myself to give an opinion. Such then 
is the raw material we have to work upon. We must take it 
as we find it and do our best with it. Is it hopeless to teach 
agriculture to such young children? So far as my limited 
experience goes I can say distinctly, it is not ho{)eless. No one 
contends that children under 12 years cannot learn writing and 
arithmetic, yet to my mind these two studies are infinitely 
more complex and uninteresting than a course of object 
lessons, with experiments &c., in the elements of agricvilture. 
The children in the St. Lucia schools think so too if one can 
judge from their attitude and brightness. I am convinced we 
shall have no difficulty with the children, but I am also con. 
vinoed that unless the work of agricultural education in ele. 
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mentary schools is proceeded with on very tactful lines we 
shall have difficulties with the parents. It is not unnatural 
that a protest should be made a}?ainst attempting to teach very 
young children too much agriculture. That was my own view 
on starting my duties and I must confess that I felt my oppor- 
tunities for usefulne'=*s had been greatly inii)aired when Dr. 
Morris decided against attempting to teach ])rHCtical agricul- 
ture in the St. Lucia schools. A little more experience has 
taught mo that Dr. Morris was perfectly right, and had I 
followed the bent of my own inclination by allowing the school 
teachers to commence garden plots and experimental wbrk at 
the outset, we should have come into immediate conflict with 
the parent^, who would in many instances have removed their 
children from the schools. The parents’ view of the matter is 
not one of entire unreasonableness. They say : “We send our 
children to school at some sacrifice to ourselves, in order that 
they may learn to read, write and cypher : wo do not object to 
their being taught agriculture, but we coutend that we our- 
selves, being practical agriculturists, know a great deal more 
about it than the school teacdier does.” Now it is not to be 
denied that from the point of practical work the parent could, 
in some cases, substantiate his <‘as(^ against the teacher, but it 
is principally in thedin^ction of souiul tlu'oretical teaching that 
we can demonstrate to the j)arent the teacher’s ability to 
discover to his son interesting points about plants of which he 
(the parent) has not the faintest coiu^eption, thus gaining the 
parent’s confidence and strengthening the teachers position. 
Even when this has been done a great deal of caution in em- 
ploying the children’s labour in experimental school jdots will 
be necessary. Tlie pai’cnts Avill be vun*y fjuick to resent any 
arduous labour imposed on tlieir children without payment or 
recompense, and it may, 1 think, be laid down as a cardinal 
rule that no school teacher shall benefit in any way from the 
produce grown on experinumtal school plots. 

Book I of Blackie’s Tro])ical Readers is now the text book 
in use among such childi’en as can read. Three hours ])er week 
are being devoted, as a commencement, to agricultural educa- 
tion. One-half of this time will be taken up in reading and 
discussing Blackie’s Reader and the other half to interesting 
object-lessons in iilant life. The New Code of Regulations now 
under the consideration of the (lovernment of St. Lucia, pro- 
poses to offer grants to schools to the extent of 10/- ])er annum 
for each pupil who successfully completes a course of practical 
agriculture with the help of school [dots. The teachers are 
naturally anxious to earn this money. 1 may add here a few 
words regarding the necessity for a really suitable text book 
for use in the upper classes, lii such a book all attempts at 
botanical teaching should be eliminated, while at the same 
time prominence should be accorded to scientific data in some 
degree corresponding to their relative importance. A second 
part of the same work should contain full cultural and curing 
details of those crops most suitable to the West Indies, the 
whole being couched in the simplest language. 

AGRICULTURAL SCHOOLS. 

Besides inculcating correct agricultural ideas in the minds 
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of the children, the system here suggested promises to bring 
into prominence the more intelligent boys from whom I look 
for the material to leaven the whole agricultural mass. This 
leads me to the subject of an Agricultural School and Experi- 
ment Station, which we hope shortly to see established in St. 
Lucia in connection with the Imi)erial Department of Agricul- 
ture. The usefulness of an Agricultural School might be 
threefold : — (a) as a means of turning out skilled agriculturists; 
(b) for the training of Elementary School Teachers ; (c) as an 
experimental and sample Station. 

It is now clearly understood that under no circumstances 
should the Agricultural School be woiked as a juvenile criminal 
reformatory. On the contrary its advantages should be avail- 
able only to boys who bring the best record from the 
elementary schools. I Avould further suggest as an inducement 
to this class of boy to enter tlic Agricultural School that 
eventually a free grant of 5 to 10 acres of Crown Lands might 
be offered by the Government to each lad Avho (‘ompletes a five- 
years’ course at this school, and is otherAvise suitable, to afford 
him the means of giving i)raetical effect to the knf)wledge he 
has acquired and at the same time demonstrate and diffuse that 
knoAvledge in his own locality. It may bo that Avithoiit some 
such advantage it will be difficult to induce parents to part Avith 
their children, say betAvecn the ages of 12 and 17, during Avhich 
time their services Avould be lost to therii. A. further inducement 
would ensue if the Agricultural School apj)renticcs aa ere to find 
ready employment on estates as managers and overseers, and 
there is little doubt that such Avould be the case. In connection 
with these appointments a point occurs that Avill require 
special consideration and treatment in the training of these 
lads, viz : their iuliereiit lack of moral fibre and their unrelia- 
bility. These deficiencies, at the i)resent moment, if anything, 
are more serious in estate employes than insufficient agricultu- 
ral attainments. 

As a means of training teachers of elementary schools the 
Agricultural School could perform a aluable Avork. At midsum- 
mer last year all the teachers throughout the island attended 
a course of lectures on Botany arid Agricultural Chemistry at 
the Botanic Station, Castries, and on my tour of inspection of 
the schools in November last 1 made a point of discussing the 
subject with the teachers and going over their notes with them. 
On the whole I \A^as convinced that they had gained much use- 
ful information. To cover so Avide a subject as Agriculture I 
recommend hoAvever that they should each be supplied with 
a thoroughly good but simple text book. I would also recom- 
mend that the course of lectures be continued and later on 
arrangements might be made whereby one or tAvo teachers at a 
time could spend a fortnight or so every year at the Agricul- 
tural School. 

Leaving the scholastic side of tlie proposed Agricultural 
School, there would be great scoi^e for iisefulness on the experi- 
mental side by cultivating new i)roducts on a commercial scale, 
and illustrating improved methods of cultivating products 
which already appear in our list of exports. 
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FIELD INSTRUCTION OP ADULTS. 

There is no disguising tlie fact that in the adults we have a 
somewhat refractory element and no small amount of tact will 
be required to win their eonfidenee. J refer more especially 
to the more unenterprising peasant proprietor who constitutes 
the largest class of St. Lucia land-owners. The farm work at 
the Agricultural School u ill not greatly appeal to this class 
for the members of it will not go to inspect it, nor is it likely 
that they can be reached by printed reports giving the results 
of experiments. I have been allotted the duty of starting 
work amongst sin all settlers in the W’^indward and Southern 
districts of St. Lucia by selecting exiieriment plots to illustrate 
the regeneration of unhealthy Cacao trees, the rotation of 
small crops for exjiort and the introduction of new plant 
products. Tliese plots will be worked with the object of 
showing a profit, and the results will be prominently placed 
before the people in each distri(*t. 

I would suggest as an effective means of reaching this 
pea8aiit-pro])rietor class that an annual Almanack, in pamphlet 
form similar to Bristors Almanack (which is to be found in 
almost every hut in St. Lucia) should bo ])repared and dis- 
tributed gratis, the litei’ary <*ontents tn^ating mainly of agri-^ 
cultural subjects of local intei*est couched in simple language, 
A somewhat more ornate (‘ovtT than Bristol’s Almanack would 
add to its attractiveness and local advertisements of tools, 
machinery, seeds and manures might be admitted. 

It is a matter of the utmost importance if we are seeking 
to increase the value of our exports, that the people be brought 
into closer touch with the conditions affecting the sale of 
produce, not only at the largo terminal markets, but also in 
the local markets of the Colony. Frequently the greatest 
ignorance prevails as to tlie selling value (say in London) of 
produce that does not form a recognised local channel of 
traHic. Statistics might also be publislied of the fluctuations 
in demand and supply of fruit, cattle, provisions See, by the 
help of the Market Clerk in the principal town. It is said in 
English country circles that “ the farmer who never goes to 
market seldom prospers.” The necessity to keep in touch with 
the times is one tliat is recognised in all prosperous planting 
communities. What 1 suggest to meet this deficiency is the 
preparation and distribution at frequent intervals of a full 
market report throughout the West Indie*^. 

The fostering of competition in local agricultural efforts 
is another agency that we cannot afford to neglect. During the 
past year the Agricultural Society has held two Shows in St. 
St. Lucia under the auspices of the Imperial Department of 
Agriculture. As initial efforts they were highly successful. 
It is intended to repeat these competitions yearly, and I hope 
to see them extended. It is necessary at thd' outset that an 
assurance be given to the people that these Exhibitions will be 
continued at regular dates in order that sustained efforts may 
be made in the production and exhibition of superior produce. 
I maintain that one-half the good effect is lost when the an« 
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nouneement is sprung on exhibitors a few months only before 
the exhibition, Some degree of pride in the products of pur 
labour is a great incentive to good work, and I advocate the 
extension of this system of local eompctitioiiH by the Govern- 
ment, providing prizes for the most successful plantations of 
cacao, coffee, nutmegs, &e., at different ages, as a means of 
stimulating higher cultivatitm, and the starting of additional 
plantations. 

In order to win the confidence of the people 1 have adopted 
the plan of regularly visiting estate managers and small pro- 
prietors and walking round their iilantations with them in a 
neighbourly way. I have always mot with a courteous recep- 
tion, with a marked disposition to ask for and receive advice. 
As a result of this course of ])rocedure I have received many 
invitations from pro})rietors to vihit their properties and 
advise them in their difliculties. In going round the country 
in this way 1 could not fail to observe the considerable in- 
fluence that the Botanic Station has exei'cised in the dis- 
tribution of new plants, such as Liberian coffee, nutmegs, 
kola and many other economic subject-^ which ten years ago 
were almost unknown in St. Lneia. 


OBSERVATIONS AND EXPERIMENTS TO ILLUS- 
TRATE THE PRINCIPLES OP AGRICULTURE 
IN ELEMENTARY SCHOOLS. 

nv TIIK UON’IILK WILJ.IAM KAWC’KTT, U.SC., P.L.S., 

Director of Pulilic (ianiens and J’lantations, Jamaica. 

At the last Lonfereiico during tlie discussion on the subject 
of teaching agricultural principles in elementary schools, the 
Rev. CJauon Bindley sent a shock through the minds of those 
representing education by saying that if they wished to do 
any real good with th(' children, they should throw books to 
the winds. 

I heartily syni])athise with this expression of ojiinion. 

The teachers should, however, be provided with some 
guide for .their lessons in the elementary piinciples of agri- 
culture. They have text books, but the danger is that with 
these alone, the lessons may become a mere repetition of 
words. 

I have looked through many of the excellent text books, 
and primers on the subject, but have failed to find exactly 
what in my opinion is suitable to our circumstances in the 
West Indies. 

The notes that follow are intended as suggestions to the 
teacher of the plan that he may adopt. They are quite 
tentative, but some are taken from well-known text-books. 

The main thing that the teacher should bear in mind is 
to make the children observe for themselves, and deduce the 
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principles from their own experiments. The children should 
make the experiments and do everything for themselves. 

Both teacher and children should make notes, and keep 
them for future refereuce. 

The object of such notes is "not ; to acquire a definite 
amount of special information, but to help in the formation of 
habits of accurately observing, and of tracing the effects of 
certain operations. If the teaching be carried out in this way, 
it will be truly educational. 

GROWTH OF STEM AND ROOTS. 

Germinate a bean between two pieces of damp cloth. 
When the root is about two inches long, put a mark with ink 
or other pigment at a quarter of an inch from the tip of the 
root, 2 or 3 more marks at equal distances higher up, and 
another just below the seed. Let the seedling grow on for a 
day or two. Measure again, and note what has happened. 

Similarly mark the stem of a young seedling bean, without 
disturbing it in the soil, at distances of i or i inch. Measure 
the spaces o, h, c, &c., at intervals of 24 hours, and note them 
down each time Compare the measurements of the spaces 
between themselves each time, and observe whether there is 
anv difference. Compare also each space, such as a from 
day to day. 

Examine any growing shoot, (one may be a bamboo,) 
shortly after it appears above ground. Measure the joints at 
intervals of 2 or 8 hours. Notice whether there is any 
difference in gro^vth l)etween the youngest joints and the 
older joints. 


SENSITIVENESS. 

Take a seed Avhich has germinated in ^he fold of a damp 
cloth, and bury it below the surface of wet sand in a flower pot 
with the root pointing upwards. Keep the sand continually wet 
for n few days until the leaves ap})ear, then take up the young 
plantlet, and notice the direction of growth of root and stem. 

Grow a seedling in one coi ner of a bed in rather dry soil. 
When 8 or 4 inches high, keep the hoil much damper at a point 
distant 8 feet from the seedling. After some days examine the 
direction of the root. 

Grow a plant in a pot near a window, and see the curva- 
ture of stem and leaves. Turn the pot round, and observe the 
position again after a time. 

Make a drawing of a tendril, say of a Granadilla, before it 
has touched a sup])ort, and again some minutes after it has 
touched it. Draw’ it again later wiien it has formed a spiral 
spring below the supjiort. Measure the distances between 
support and leaves at first contact and on completion of spiral. 

Observe how the Sensitive Plant or Shame Weed (Mimma 
pudica) closes its leaves to a touch, and that it is sensitive to 
the flame of a burning match. Notice the position of the leaflets 
at night, in the early forenoon, at noon, in the afternoon and 
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again at night of the Sensitive plant or Shame weed and of the 
Gnango (Calliandra Saman), In this coiineetiou take two 
thin plates of some meial, and at noon fix one vertically and the 
other horizontally ; touch them after a few minutes, and com* 
pare the temperatures. 

Does the plant in each ease benefit in any way by its 
response to a stimulus V Indicate the stimulus in each case. 

PROPAGATION. 

Take seeds from a fruit or seed-vessel tliat is not ripe, from 
one of the same kind that is perfectly iii)e, also some seeds that 
are unusually large, some of the same kind that are unusually 
small, and some that have lain by for a long time. Take an 
equal number of each. Grow them and comimre them for early 
germination, for vigour and for j)rodiictiveness of i)lant when 
full grown. 

Note if there is any advantage to be derived from early 
germination in the matter of weeding and also in insect pests. 

Exi)eriments with annuals, u ith plants of a longer life, 
with ])lants grown only for leaf, \\itii those grown only for seed 
or fruit, should be carried out, and careful notes kept and com- 
parisons made from time to time. 

Sow s(mie corn in a wet seed-bed, and others of the same 
kind ill a seed-bed only jnst moist. Sow some more 1 or 2 
inches below tlie surface, and some a foot deep in soil which has 
been well prepaivd for a stM'd-bed, just moist and of firm 
texture. Kuii very tliin twigs or s])linters of wood down to 
some of the seeds wliich are a foot below the surface. Give 
explanations of results. 

PLOTS OP GROUND. 

Dig tvo tren(*lies 8 or 1 feet wide in tlie school garden and 
9 to 12 feet long, Avith an interval between each of 3 feet. 

Note whether there is any change in colour and texture of 
the earth as you dig from the top-soil into tlie subsoil. 

Keep the soil in a heap by itself, and the subsoil in three 
separate and eciual hcajis. 

Dig to such a depth, if i)ossible, as to make the heaps of 
subsoil together about equal to the heap of soil. 

Fill in the first trench with the soil to illustrate the value 
of depth of soil. 

Into one half of the tre nch dig some cow or horse manure, 
taking care that the liejuid part has been preserved as well as 
tlie solid. 

Mix two of the heaps of subsoil thoroughly witli grass or 
cane tops chopiied line, or even with leaves in the proportion 
of about one third grass and two-thirds subsoil. Add to one 
of these a small»proj)ortiou, say one-twentieth part, of good 
garden soil. 

Divide this trencli into three equal parts. Boards or zinc 
roofing may be used to divide the spaces from one another, and 
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alao, If necessary, to keep the sides from falling in. In fact it 
would be well to arrange so that the sides all round of each 
division should be permanently enclosed by the zinc, which 
should project 2 or 3 inches above the level of the surface. 

Fill the subsoil heaps separately into the divided 

If the soil should happen to be very deep, sip 
weathered rock may probably be obtained from some n\ 
landslip by the roadside. The trenches will require 
from time to time from the proper heaps until the earl 
quite settled doAvn. 

By the side of this trench at an interval of say . 
mark out three spaces equal in area to those in the tri^ 

Dig up thoroughly, and manure one of the spaces as before,!’^’ 
dig coAV peas or other leguminous plant, into the third. 
cow peas should be sown liefoieliand, and dug in when in flowt^ 

At an inter\al of 3 feet, maik out again 3 equal space*' 
and simply hoe doAA n the aa ceils. Make one of these a seed-bei 
for experiments Avitli seeds and seedlings. 

* At internals dig 3 more beds each divided into 3 equa 
parts. 

These 9 divisions (see opposite page) are for ex])eriment 
with fertilisers to shoAV the effect of nitrogen, phosphorus, anc 
potash, these (‘ombined tAvo together, the three together, alom 
and combined Avith lime, and lime alone. 

The folloAving key may be useful for pui poses of reference 
in regard to these plots: 

N. Nitrogen. 

P. Phosphorus. 

K. Potash. 

PK. Phosphorus and Potasli. 

NK. Nitrogen and Potash. 

NP. Nitrogen and Phosphorus. 

CaO Lime. ^ 

NPK. Nitrogen, Phosphorus and Potash. 

NPK and CaO The latter Avitii Lime. 

Sow corn oi* other seed, or transplant, so as to have an 
equal number of seedlings in the \arious divisions. 

Hoe the AA^eeds continually in all except one of the divisions 
Avhich Avere simply hoed. 

In a toAvn school kerosene tinsAvith drainage-holes pierced 
in the bottom may be substituted. 

As the corn ripens, Aveigh the cobs, and Avhen all are 
picked, Aveigh the stem and leai es. Make out a tabular state- 
ment of pi oduce from each dixision. Dig up carefully a few 
plants in each, and measur*e the length of the roots, and note 
how far they spread horizontally and vertically. 

State as fully as possible the reasons for any differences 
observed. 



TABLE shelving arrange )vent of plots in School Gardens ^the inter lening uneultiiated spaces being omitted.) 
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PERMANENT ECONOMIC PLANTS, 

Part of the School garden should be devoted to a planta- 
tion of permanent economic plants, e.g. one, or more, or all of 
the following: orange, cacao, coffee, nutmeg, kola, banana, 
grape vine. These should be planted at the proper distance 
from one another, and care should be taken that any of them 
which require shade should bei)rovided with it beforehand. 

Till the ground all through this plantation, explaining how 
tillage is as useful for these as for annual crops. Note besides, 
that by burying decaying foliage and fruit in tillage, the 
breeding jdaces of many insects and ot* fungous ]>ests are de- 
stroyed. It will probably be found necessary also to examine 
the roots, especially of orange and cacao, for grubs which 
injure them. If such are found, they should be kept in soil 
with some A^egetable matter to f(‘ed on until they emerge 
as perfect insects. Knowing then what the perfect insect is, 
it can be killed wlnmever caught, and prevented from multi- 
plying to such an extent as to become a plague. 

Occasionally open u)3 the ground and trace the course of 
one large root and all its branches. Measure length and the 
depth of soil occupied. 

When necessary, prune but always sparingly. Write down 
beforehand the object aimed at in the pruning, and note the 
results, and whether the object has been attained. Observe 
the wound caused to the idaiit by every cut, and the facility 
thus created for entrance of minute fungus spores or insect 
pests, causing disease. Make a very smooth cut and compare 
with a stump left when a branch is broken off or roughly 
hacked. Apply tar, or lead paint to the large wounds, note 
down the object and the effect. 

With a spray-pump a])ply insecti(‘ides and fungicides, as 
they are wanted. The spray-pump may bo also used for 
Avatering. 


ANIMALS IN RELATION TO CTTLTIVATION. 

Collect horse and cattle manure, liquid as well as solid, and 
house it in a shed to rot The floor should be sunk to form a 
pit, the sides and floor of which should be of stiff clay well 
pressed down. Weeds, leaves <fec. sliould be collected and 
thrown in Avith it. But any Aveeds <fec. that are in seed, or 
diseased, shouhl be burnt, as Avell as any that are liable to 
remain alive, sucdi as the roots of grasses, and the tubers of 
the nut-grass ; the ashes of the burnt Aveeds should be added 
to the heap. Weeds, dry grass or a little dry earth should be 
placed at the bottom to absorb any liquid passing through. 
The bones of animals and, if an animal is killed, the blood, 
should be added to the compost. 

A pig might be kept in a sty, and the sty cleaned out 
every day or tAvo into the manure shed. 

Poultry in the same Avay may be kept in a rim, so arranged 
that it could be moved from one place to another in the 
economic plantation, especially Avhere insects are found at the 
roots, 
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When tobacco is cultivated, the value of turkeys in picking 
off the caterpillars can be demonstrated. 

A beehive should be kept, and the work of bees in the 
fertilisation of flowers noted. 


SOIL. 

To find out something of the character of the soil, take a 
sample from the garden, iiick out the stones, rub it down in a 
mortar, or bowl, and sift through muslin. 

Put on one side the small stones, and decaying remains of 
plants which are left in the muslin. 

Put the sifted soil again into the mortar, and lialf fill it with 
water. Grind the soil in the water, and then gently pour off 
the muddy Avater into a jar. A(ld more clean Avater, grind 
again, and pour off as before. Kepeat until the Avater no 
longer becomes muddy or discoloured. TJie remainder at the 
bottom of the mortar Avill be seen to consist of small grains of 
sand. 

When the muddy Avater has quite settled intci the jar, the 
clear water may be pciured off*, and a flue sticky clay is left. 

Thus the soil has been divided into coarse gravel, line 
gravel, sand, clay, and the decaying remains of plants. 

Observe, in the district, instances A\here one of these 
classes predominates over the other divisions, and note from 
the groAvth of plants Avhat kind of soil suits them best. 

AMOUNT OF WATER IN SOIL. 

Take some soil, say 4 ounces, Avhich is moist enough for 
healthy plants to groAv in. 

Weigh it exactly. 

To find Avhat Aveight of Av^ater is in the soil, heat in a AA^ater- 
bath for an hour or tvA’^o, keeping it stirred all the time. 

The Avatcr-bath can probably easily be made by a local tin- 
smith, on the princi[)le of a glue-pot, in the inner case of Avhich 
the soil is to be placed in a tin dish for coiiA^enience in removing 
it to weigh Avhen cool. 

The Aveight Avill be much less than at first, for the tempera- 
ture of boiling water causes the water in the soil to evaporate 
without burning any part of the soil. 

Put it back in the Avater-bath for half an hour, and Aveigh 
again. If the Aveight is the same as before, all the Avater has 
been driven off, and the loss of Aveight Avill show the proportion 
of water in the soil, 10, 15, or 20 per cent. 

If a good balance can be used a much smaller amount, say 
an ounce of soil, would be sufficient. 

If a high temperature can be used, such as that of a Bunsen 
burner, the amount of humus* can to some extent be estimated 
after driving* off all the water, by Aveighing before and 

* The combined water” retained by the soil is not driven off at the tein- 
Mrature of boiling water, but will be included with the ** humus” thue 
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after heating. Subsoil can be compared, showing very little 
humus, or generally none at all. 


RISE OP WATER IN SOIL. 

To illustrate the rise of water in the soil take 2 flower pots, 
fill one with sand, and the other w ith garden soil, 'the sand 
and sriil should Ihj first dried in an oven. Stand them in a pail 
with 2 or 3 inches of w’ater and note that the soil soon becomes 
moist. 

The particles of soil must be sufliciently close together for 
the water to rise. 

Instead of flower-pots take two kerosene tins and put moist 
garden soil in each, so that their weights shall be eciual. When 
th(‘ surface dries a little, woigli again, rake over the soil in one 
tin to a depth of three inches, so as to break it up and make the 
particles lie loosely together, and do this every 3 or 4 days. 
Weigh both every few days. Note tliat the untoiudied one 
loses weight more rapidly than the other and becomes practi- 
cally clry very soon. The moisture evaporates from the surface 
and tlie whaler rises until it has all escaped. Whereas the tin 
in wdiich the surface soil w^as raked, retains moisture for a con- 
siderable time. The moisture cannot rise through the loose 
surface s(^il and evaporate into the air, but is conserved in the 
soil below% • 

In periods of drought when every drop of moisture is 
necessary to keej) plants alive, the surface soil of the garden 
plots should be broken up by lioe or rake, in order to prevent 
the loss of water by evaporation from the soil, and preserve it 
all for the roots of the cultivate<i plants. This tillage also kills 
the weeds w hich rob the plants of water, as w ell as of food. 

If the tins are exposed to heavy dew, it will be found that 
the loose surface takes up much more moisture than the undis- 
turbed soil, and so gains in moisture over the other. 

Sow seeds in two small beds which have previously been 
well soaked w ith water. Now' compact the surface of one by 
lirawing a light roller over it, or by putting boards down, and 
pressing dow n Avith the feet. This acts in two Avays ; it brings 
the damp soil more directly in contact Avith the seeds so that 
they absorb more Avater and germinate quickly ; it also allows 
the moisture to rise from below'' to the surface layers where 
the seeds are soavu. As soon as the seedlings appear above 
ground, the surface should be raked. 

Various kinds of soil have different capacities for holding 
Avater. 

Take 4 floAver-pots of equal size Avith some pieces of broken 
l)ot at the bottoir» of each, and put gra\^el into one, sand, clay, 
garden soil and decaying vegetable matter into the others. 
'These should all be first thoroughly dried in the sun, and an 
equal AA^eight of each used. Weigh them in the pots. Pour 
AA'ater A'ery slowly into the pots until it flows freely out at the 
bottom. Cover the surface with pieces of oil cloth to prevent 
evaporation while the free water is draining off. The differ- 
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ences in weights before adding water, and after the drainage, 
show the capacity of each kind for holding water. 

To illustrate the necessity for drains to carry olf free water, 
put a flower-pot with soil in it into a pail, and pour water 
into the pail until it stands at the hwel of the surface of the 
soil. The soil will soon become muddy, and if the water is kept 
supplied in the pail, any plant growing in the pot will soon die. 
If however the water is poured out of the pail only leaving a 
couple of inches in it, the free water will drain off, and the 
soil w’ill become drier, but will remain moist so long as any 
water is left in the pail. Drains are made at such a depth as to 
carry ofl* free water from the roots. 

TILLAGK. 

To illustrate the effect of fine tilth, take some good clay, and 
mould it into a cube of convenient size, ‘^ay 10 x 10 x 10 inches. 

Cut out pieces of cardboard or paper, each one the size of 
the sides. 

Calculate arithmetically the total area. 

Cut the cube into two, and cut out pieces of cardboaid as 
before, computing the area. 

Cut each half into tw o, and do as before. 

Now cut each piece into small cubical pieces, each an inch 
every way. Cut the cardboard, and calculate the total area 
again. 

Instead of trying to make any more divisions, the simjde 
calculation can be carried on of the total area resulting from 
each cubic inch being cut into cubes inch every way, and 
even inch. It is easy to show in this way, that a hard 
lumpy soil w^hen converted by tillage into a finely-divided soil 
presents a vastly increased surface for the roots to take uj) 
food and w^ater, for air to pass through, and for the soil to bo 
acted on in various Avays so that more plant-food becomes 
available. 

An acre of hard soil becomes, if properly tilled, ccpial in 
value to several acres. 

On the other hand if the particles are too fine, as in clay 
land, the intei>.paces are filled up, and neither air nor water 
will pass. 

Mould a cup from clay, and note that it will hold water. 

IMPROVING TEXTURE OF SOIL. 

Lime and decaying vegetable matter may be added to 
make the texture of clay land of a better character. 

ADDITION OP LIME TO A SOIL. 

The effect of lime in imiiroviug the texture of clay land may 
be illustrated in the folloAving way. 

Shake up some lime in water. 

Work up a ball of stiff clay with the lime water, and 

V 
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another with rain water. The latter will remain hard on dry- 
ing, wliile tlie former will fall to pieces. 


ADDITION OF HUMUS. 

The imiirovement of soil by ploughing in green crops may 
be illustrated both on sandy soil and clay soil by taking kero- 
sene tins containing soils without any addition, and with 
chopped grass added. Experiment by growing beans in them, 
and noting difference in crops. 


nURNlNG Cl.AY. 

Take a lump of clay, heat it red hot. This alters the con- 
dition so mucli, that when cool it can no longer be kneaded up 
with water. A piece of brick w liich is made from clay by 
burning, pounded up in a mortar, allows water to pass through 
like sand. 

Clay is sometimes improved by burning it in heaps, and 
then spreading and ploughing it in. 


WATKR IN PLANTS. 

That a plant reiiuires water, and that it absorbs by means 
of its roots, and that abundance of ^^ater keeps the leaves stiff, 
is easy of demonstration by watering the roots of one plant 
and with-liolding Avater from another. 

To illustrate the passage of uater up from the roots to the 
leaves, pull up a young plant by the i*oots. Carefully shake off 
the soil, and put it in a pan containing Avater in which a little 
aniline red dye has been dissolved. 

Examine the plant after 12 hours, and it Avill be found that 
all the fine veins in the leaves are stained red. 

To discover through Avhat part the water rises, take a piece 
of stem of green corn, the leaf of Canna or “ Indian shot ” with 
its stalk, and some Avoody branch, and i)ut the ends into water 
in Avhich a little aniline dye or red ink has been dissolved. After 
some hours cut through the pieces, and the red stain aa ill show 
Avhere the Avater has jiassed up. 

Pick a leaf and put it under a glass in the sun and the glass 
Avill be dimmed av ith the moisture passing off from the leaf. 
Take a small plant growing in a floAvor pot, cover the soil with 
oil cloth to prevent evaporation from it. Put a glass over the 
plant, and place it in the sun. Moisture collects on the sides of 
the glass. Water has passed from the soil by means of the 
roots through the plant, and some of it has passed out and con- 
densed on the glass. Take two leaves from a plant, place one 
with the under side, and the other udth the upper side on a pol- 
ished surface such as a looking glass, note that the surface is 
dimmed in different degrees. The moisture passed out through 
pores in the surface of the leaf which are more abundant on 
the lower side than on the upper side. 
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RESPIRATION. 

To illustrate the respiration of plants — the taking in of 
oxygen and the giving out of carbonie acid, Soak peas or 
beans for a day, and half fill a wide-mouthed bottle with them ; 
add a little water, and cork it. 

After 24 hours, put a lighted inat(*h oi* wax taper into the 
bottle and it will be extinguished ; the oxygen has disappeared. 
A small vessel of lime water lowered into the bottle becomes 
turbid or forms a slight precipitate ; this is a test for carbonic 
acid. 

Oxygen is also wanted hy the roots. A wet soil, by keep- 
ing out the oxygen of the air. is fatal to most plants. In some 
plants, for instance some mangroves, portions of the roots grow 
up into the air in order to absorb oxygen. 

C^ARHON. 

To realise the vast amount of carbonic acid gas that is 
taken from the air by leaves, in order to turn its carbon into 
the substance or body of plants, take a small log of wockI, dry 
it thoroughly in an oven, weigh it, and have it at once made 
into charcoal, weigh the (‘harcoal. Tlie bulk of the charcoal 
represents the carbon, one of the components of carbonic acid, 
the other component oxygen being given out again into the air. 
Break this piece of charcoal cart‘fully into small pieces, and 
burn it in a charcoal burner, until it has quite burnt out. The 
ash remaining is the amount of potash, phosphates and other 
mineral substances taken up from the soil in solution in water 
by means of the roots. Wt‘igh this and d(‘duce the percentage 
of carbon and of ash, * 


STARCH. 

The carbon is united chemically with water, and forms 
starch in the green i)arts of leaves during daylight. Pluck 
alx)ut noon a leaf variegated green and white. Put it in hot 
alcohol until the green colour disappears, and tlien add some 
iodine. The parts wliich were green are coloured violet-brown, 
showing that they contain starch. A similar leaf picked in the 
early morning would show very little or no starch. 

The food of plants, to be used for growth afterwards, is 
stored in the form of starch. When growth commences this 
starch is changed into a sugary material which can pass from 
c^ell to cell. Compare tuberous roots like cassava, in dry 
weather when ripe, and in the commencement of rainy weather, 
when they are beginning to shoot again. Cut a piece, and put 
on it some tincture of iodine. If starch be present the colour 
will become blue. Test it in comparison with prepared starch. 
Examine slices of the soft growing top of sugar cane, and test 
for starch. , 


*' There is some loss of carbon in the operation of preparing the charcoal 
BO that the percentage of carbon is really somewhat in excess of that thus 
CAlculated. 
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THE PROPOSED AOBICULTUBAL DEPABTBIBNT 
AND AOBICDLTDR AL TE ACHINO IN JAMAICA. 


BY" THE REV. ( ANON W. SIMMS, M.A. 
Principal of University College, Kingston, Jamaica. 


During the year, since the last Conference here, we in 
Jamaica have had much discussion concerning the lines on 
which our agricultural progress is to proceed. Though the 
Imi)erial Department only touclms us with a small part of the 
fringe of its gaiinent, still its ci*eation and the presence^of the 
Imperial Commissioner in the West Indies have co-operated 
with other causes to force the (piestion to the front in 
Jamaica as well as elsewhere. The Jamaica members of the 
last Conference, Messrs. Fawcett, Watts and myself, were in- 
structed by the Government to prepare as(‘heme for an Experi- 
ment Station in Jamaica, and to discuss the (Question with Dr. 
Mon is, for the purpose of getting advice generally, and also 
of seeing what prospect of helj) from the Imperial Department 
there might be. In pur.^uance of these instructions we sent in 
a full report ()n the 18th of February last : this report was ap- 
proved by a resolution of the Legislative Cbuncil on May 30th, 
as laying down the lines on which such an Institution might 
be founded ; but meanwhile the idea w as started of forming a 
Department of Agriculture, to take this new departure under 
its charge as well as the existing dei)artments, the w’ork of 
which bears on agriculture. Dr. Morris and the Secretary of 
State were consnlted, wdth the result that the Island Govern- 
ment, in November, appointed a Committee to suggest a scheme 
for the formation of the new Department on lines laid down 
biH)adly in a despatch from the Secretary of State. Dr. Morris 
promised to come to Jamai(*a to assist the Government and in 
accordance with his promise visited us at the beginning of 
December last. 

I propose to commence my paper by giving a brief 
outline of the leport of that Committee. It will be under- 
stood that the task before it was not to start with a clean 
sheet and create a new set of agricultural agencies, but to 
work existing agencies and officers into a more comprehen- 
sive scheme, wdiich should also provide for needs at present 
unmet or only partially met. It had long been felt that the 
existing Botanical Department, Avhilst doing its own work 
efficiently, did not possess an organization enabling it to cover 
the whole field, and an attempt was made a few- yeai^s ago to 
supplement it by the creation of an Agricultural Society, which 
should receive assistance from the revenue, but should be 
largely independent, and enable the practical sugar-planter, 
and pen-keeper to cjon tribute his quota to the solution of the 
problem. .This Society has done much valuable work ; it has 
tackled many problems, has helped in taking practical agricul- 
tural teaching to the door of the small settler,- and brought to 
Jamaica the first Chemist officially engaged in agricultural 
work in the person of Mr. Watts, whose brief stay amongst us 
has helped to sow much good seed from which we hope to see 
a crop. Mr. Watts held a somewhat anomalous position as 
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filling the post of Island Chemist and also that of Agricul- 
tural Chemist to* the Agricultural Society* The vacancy 
in his office has left the Goverumout and the Coiiunittee with a 
clean sheet in the chemical department. 

The Committee having the ta^k of creating a Department 
of Agriculture which shall make the mo^t of these agencies, 
with the addition of an Experiment Station, has r(*(*ommende(l 
the appointment of aBoard of Agrienltiu(‘ lia\ing under it (i) 
the existing Department of Public (haidens and Plantations, 
(ii) the Agricultural So(‘iety, (iii) Chemist’s Depart- 

ment which is to bo re-organised, and (i\) an Kxperiment and 
Teaching Station which is to be ercal(‘d. Tlie Boanl of Agri- 
culture is to consist of c(M‘tain ev-oKicii) nuMiibeis and of six 
other members to be appointed by th(^ (i!o\ei nor. Tht' l)resent 
Department is to continue much on its ))ic‘-(*nt lines ^\ith 
changes in detail only ; the Agricultuial Society is to continue 
to utilise the help of the leading practical agriculturists of the 
Island; the Chemist’s department is to bt' mninlv agricultural, 
the laboratory being mo V ed to th(» Expcninumt SI ition grounds, 
and is to be strengthened by the apiiointimmt of a competent 
assistant chemist in addition to the pr(‘se’nt assistant ; the Ex- 
periment and Teaching Station is to be allied u ith rniv(*rsity 
College on its teaching side, and to hav^c^ an Vgricultural 
Lecturer provided for by the funds of the Impeiaal Department. 

With this brief sketch of the history and present position 
of the proposed Departmimt of Agriculture I will ])roceed next 
to point out what agricultural teaching i>^ at pi’esent being 
given by public bodies in .Jamaica. It will be rianembered that 
Mr. Fawcett la‘-t year road two papers concerning the wa)rk 
that had been done by his dei»artment in tianiing tln^ boys of 
an Industrial School i)la<*ed on tln^ land of llu* principal gai'dcms 
at Hope, and in reaching the small '-etthu* with ])ractical held 
instruction. There is no neeil to say more of these* two lin(*s of 
elfort tlian he said in those j)apers. A f(*v\ boy*- from the High 
Sch(K)l have also during part of the past >ear i<‘ceived ])racti- 
cal agricultural teaching and training, giving (*ighl hours a 
week to this side of their work. The* Kdueation I )oi)artment 
and Board of Education have to deal onl> wnth the Hjhmientary 
Schools, which the children l(*ave at latest at the age of 14. 
They have to contend with insuhicient financial help, and con- 
sequently insufficient numbers of school teachers and hnv ])ay 
for them. They have accordingly been unable to do more than 
encourage by small grants the few teachers who happtai to be 
competent to give agricultural teaching and to procure the 
Tropical Readers inentiomsl here last year. The result has 
been teaching of some real value in a very few" s<*hools and in 
a somewdiat larger number the kind of instruction which is of 
no great educational value. The further development of this 
teaching has for the last year been awaiting the deelsion to be 
arrived at as to the Department of Agi iculture and the Experi- 
ment Station. I shall refer later to a series of Resolutions 
passed by the Boai^ of Education in Octobei in anticipation of 
the formation of the Department and Station. 

I proceed next, before coming to the education proposed to 
be given in Jamaica, which is the subject of my paper, to deal 



262 


briefly with the different classes of agricultural education given 
in the United States and Canada. I shall mainly abstract from 
my own repoi't to the Government of Jamaica made on January 
6th 1897, adding information lately received as to extension 
work Avhicli is being done in the State of New York by Cornell 
University. The teaching institutions everywhere in the 
Xbiited States are in connection w ith experiment stations. It 
is felt that wdiile the obligation to teach must use up a good 
deal of the experimenter's tiims and tluTC is some drawback to 
the value of a person as a teacher whose time and attention 
are mainly (hwoted to experiment, there are great compen- 
sating advantages in kee[)ing the teacher in coutinuiil touch 
with actual investigation and in keeping the experimenter in 
touch wdth the difliciilt ies felt by the' “ man in the street ; ” and 
that in any ense conditions of expense make the union of the 
tw^o classes of work necessary. 

Tlie teaching woik in America is (*arried on (i) in Agri- 
cultural Departments of (ieneral Universities, (ii) in Agricul- 
tural Uolh'ges and Scdiools, (iii) at Farmers' Institutes. 1 may 
mention of those I know, Minnesota and (^ornell as good 
examples of th(' fii'st (*lass though snialliT than Kansas or 
Michigan which I did not \isit; Storrs in Connecticut, Amherst 
in Massachusetts, and (dielph in Ontaiio as examples of the 
second class, and the Farnun's’ Institutes in Wisconsin and 
Ontario of the third. 

1 pass by thefoni' years’ course which leads uj) to a degree, 
and is intended to piodnce a scientific agriculturist, able to 
direct or teach othei's, and which maybe extended by post- 
graduate courses. Such a course is equally bevond our means 
and our nc(‘ds. 

As a spcciuK'H of 1h(‘ two yc^ars’ couise, for youths of the 
average age* of 18 or 19, I give the outline of w^ork at (hielph 
in some detail : 

i. AoRicuLTPHii. Ac. Soils, reclamation of land, preparation 
of land for ero})s, succession of ciiqis, cultivation of crops, im- 
provement of soils and land, breeding, rearing and feeding of 
animals, iioultry, bees, farm implements, general business of 
the farm, dairying. 

ii. Natural Simlnce — Chemical Physics, Inorganic Chemis- 
try, Organic Chemistiy, Agricultural Chemistry, Analytical 
Chemistry, Geology, Structural and Physiological Botany, Syste- 
matic and Economic Botany, IVactieal Botany, Zoology, Econo- 
mic Entomology. 

iii. Horttcitlture including arboriculture, orchards, fruit 
plantations and gardening. 

iv. Veterinary Sc ienue. 

V. Enolish and Political Economy. 
vi. Mathematuvs and Book-keeping. -Arithmetic, Mensur- 
ation, Algebra, Physics, Book-keeping, Drawing 

The Farmers’ Institutes do something likhthe work amongst 
the small settlers described by Mr. Fawcett, wdtli many differ- 
ences arising from the very different characters of the 
persons to be dealt with, but still like it in the essential point 
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of bringing teaching, diHcnssion and demonstration to the 
actual cultivator in liis own district. In America as in Mr. 
Fawcett's system, tlie district must desire the central help and 
take steps to meet it before it is given. 

The extension work that has been begun by Cornell Uni- 
versity during the last three years is very intei'csting, and their 
experience should, 1 think, help us to tlie solution of some of the 
problems that face us. It was begun by a vote fi’om the State 
of New York of i|58,()()() in 1894, wliu'h has since been increased 
to an annual vote of $1(5, 000, and its operations are conlined to 
North Bastern New York, about one third of the State I think. 
The object is by the law threefold, “ conducting investigations 
and experiments, ” “ dishcminating hoi ticultural knowledge by 
experiments or otherwise, and “ preiiaring and ])rinting” the 
results of the work; in other words reM^arch, teaching, [)ub- 
lication. ‘‘ Fortunatelj%” says Professor Hailey, w e have been 
greatly aided by hard times and the multitudes of bugs and 
special difliculties," a form of aid tliat we ha\e at present very 
abundantly in the West Indies. The Cornell Station has been 
experimenting on methods, and tlie liistory of th(*ir attempts 
is very interesting; but f liave only space for tlu^ results up to 
date. Tliey have come to the conclusion that s(*tting jieojile 
experimenting is the way to teach thtmi, the value of experi- 
ments not lying in their results but in tlu‘ teaching obtained in 
the i)erforman(*e of them. They further hold ‘‘schools” for the 
farmers and goto insiiect and advise ujion the actual dilticulties 
of the individual farmer ui)on tlie spot : they I’eeommend books 
to be read, Avorking Avith the readei*^ by means of correspon- 
dence teaching, and issue bulhdins of the plainest and simplest 
kind. In the piimary schools they have deci(k*d that you can- 
not teach agriculturi* in tlu‘ proper sens(^ of the Avord ; but that 
the first thing is to teach the children to se(‘ and to rtvison from 
Avhat they see, and to Iom* th(‘ natuial world. 4Miey have 
accordingly set to AN ork to teach the teachtn*, and inteiest her 
in the work by means of itinerant teaching and bulletins. I 
give a list of the bidletins ihSiuMl uj) to .ianuaiy 1899:— 

1. Hoav a scpiasli plant gets out of the seed. 

2. Jlow a candle burns. 

3. Four apple twigs. 

4. A (‘hildron's garden. 

.5. Some tent makers. 

0. What is nature study? 

7. Hints on making collections of in.'^ects. 

8. The leaves and acorns of oui* common oaks. 

9. The life histcjry of the toad. 

10. The birds and 1. 

11. Life in an aciuarium. 

12. Hints on rural school grounds. 

They are tryitig to interest the children by getting up 
“ Junior Naturalist Clubs " in the schools, and issue letters of 
instruction and still more elementary leaflets than those men- 
tioned to the members of these Clubs with such titles as 
The story an apple tree can tell 
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How to get the toad to tell his story. 

The brothers and sisters who live in a tent. 

This work is being energetically pushed and is warmly 
supported by the State Department of Agriculture, and by Dr* 
True and Professor Wiley at Washington. I have cited it as 
being on its own lines the most advanced work, pioneer work 
in fact, in the United States. 

I now return from this riigression tn our proposed work in 
Jamaica. It should be remem beied that it is at present a 
Rcliome on j)aper, and a scheme the successful working of 
winch will depend upon the services of agents some of whom 
are at i)reseiit unkuo\\n (luantities: it is certain, therefore, that 
as we come to woik it, it ^\ill be much modified ; but it will 
etpially certainly be tried on its main line-^. The problem is 
to train (i) the labourer, (ii) the director of labour, and (iii) the 
small-settler class, a very large one in Jamaica, in which the 
two offices aie united in the same person. The a\ ork in the 
elementary school will be aimed at preparing the memlxu's of 
this third class to be more efficient and useful cultivators of the 
ground. The Station cannot to mi} great e\:tent go to the 
School ; but it is jiroposed that it shall train the teachers. 

The Board of Education has resolv^ed that the teaching 
** should bo mainly exiieri mental, but that mere field labour 
forms no part of the progiamme of an ordinary primary 
school ; that the teaching should be upon the lines of the 
French system, and the experiments such as those laid down 
therein, including (a) simple chemical and ])hysical teaching 
by expel iment rin the gas(‘s etc. arid (h) experiments in germ- 
ination, plant-lile, use of mamiies, ciiltiv^ation etc; that this 
second class of* expeiiments should be carried out with plants 
grown in pots and boxes, but jireferably, where land can be 
obtained, in an experimental plot of giouud ; that the ground 
should be used as a place for illiisti toting exiierimentally the 
teaching given in the stdiool ioom, and not as a place of labour 
beyond wdiat i-^ requireo for cari> mg out the exireriments. The 
pupils should participate in the operations to an extent regulated 
by their age and manual ca])abilities as well as by their scientific 
knowledge. The vvoi'k must be rational, req idling the exerei'^e 
of the intellectual faculties as well as the labour of the hands.” 

The part it is i^roposed that the station should take in 
this work is educating the teachers to give the training spoken 
of. It is proposed to tea^ h existing teachers by giving lectures 
in different parts of -biie Island but chiefly by bringing 
them in batches to the siation, utilising the accomodation that 
the training Colleges can afford during their own vacations. 
The traiidng requii’ed for future teachers is to be given by the 
Station to the students in the training Colleges. This work 
will, we hope, be tire first undertaken by the Agricultural 
Lectui*er who is to commence work this month. We are 
waiting for his assistance in finally settlingcthe syllabus of the 
teaching to be given (1) in the schools and (2) to the teachers. 

So far we know where we are, and what we can do, but 
when we come to the teaching to be given to the Proprietor 
class we are met by the difficulty referred to here last yearf 
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viz, the absence of conviction on the part of members of that 
class that any technical education is needed by them, and 
the absence of a career for youths who may be trained, hoping 
to be employed on estates and pens. We liave to create the 
demand and 1 take it that that can only be done b)" gradual 
demonstration, spreading over ^-ears, that the Experiment 
Station is doing valuable work on the V)ra(*ticHl side, and 
that its metho(is have money in them. Tins has been the 
course in the United States and Canada, and after thirty 
years it is by no means complete. I was told by a Canadian 
only a few days ago that the boys trained at Guelph always 
started out by failing, and after this they kicked over their 
training and succeeded. One may ])erhaps admit a grain of 
truth in this, and still beli<‘ve tlmt the ultimate success was 
the result of the training, tempered by experience, and not the 
result of kicking over the training. I feel suie that the 
demand for agricnltural education in Jamaica will at first be 
very small, but Avill grow just in so far as our courses are prac- 
tical and really useful and demonstrate that they are so. 
Witli regard to tlio want of a career, as agriculture becomes 
more scientific, the propi'ietors will find themselves forced to 
employ scientifically trained overseers etc, or* to go to the wall. 

The course at pn'sent intended to be given is that laid 
down by Messrs. Watts, Fawcett and myself in the report 
already refei’red to. 

One idea is that pupils in our High Schools intended to 
become agriculturists should give about half of their school 
time during their last two years there to agricultural sub- 
jects, and that the Station should provide teaching for them, 
which would also be available to youths who have left school 
and to older persons who require a course in any particular 
subject. 

We suggested as the (»oiirse : -Agricultural Chemistry in- 
cluding theory of Agriculture. Two lectures a week each of 
one hour’s duration. 

(2) Practical Chemistry ; tw’o lessons or demonstrations a 
week each of two hours’ duration. 

(3) Prac'tical Instruction in Agricultural Methods and Prac- 
tice ; (a) in the field: three lessons or c lemon strati oiis a week 
each of three? lioiirs’ duration ; {h) in the laboratory or class 
room ill extension of the field or lecture work. One lesson a 
week of one and a half to two hours’ duration. 

(4) Plant Physiology and Botany as applied to agriculture. 
One lesson a week of one hour’s duration. 

(5) Veterinary Instruction. One lecture a week of one hour’s 
duration, during two terms of the year. 

(0) Agricultural Eutomology, insect life, injurious and bene- 
ficial insects. One lecture a week of one hour’s duration for 
one term in the year. 

(7) Book-keeping should be taught in the schools, instruc- 
tion being given in the methods suitable for use on plantations. 

(8) Mensuration, Land measuring, etc. should be taught 
partly in the schools and partly by practice at the station. 
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' The staff of station officers to giv^e this teaching are the 
Agricultural Lecturer, the Agricultural Chemist, Mr. Fawcett 
and the officer of liis department actually in charge of the 
cultivation at the station. It i^ ho})ed that the Entomological 
teaching Mill be given by the Curator of the Museum of the 
Jamaica institute : Init the V’cderinary and Land Surveying 
ti‘aeliing will ha\e to be given by persons s])ecially engaged. 

The lecture room will be at riiivorsity College, which 
adjoiii's tin* sit(* of the station, and the laboratory work at a 
laboratoiy adjoining the (fO\ eminent laboratory on the station 
ground. 

The Science* teaeliing in the lower clas*-es of the High 
School and iirobably of othei s(*condary schools will be so 
arrang<*d as to be* iiieparatory to this course. 

It Mill b(‘ obseived that tin* scheme is in many points like 
that laid (low n by IVob^sMir d'Albmpienpie in his paper on 
the subj(‘ct last ye u as it is also much like that laid downi by 
myself in my Hejioi t in 1<S97. We are looking to the Imperial 
I)e])artni(*nl for tin* c*onipilation of te\t books. As a pi*elimiuary 
ste])a bulletin giving a list of the most nsoful existing -text 
books w'ould be a lu‘lp to iis. I doubt not that fixe years hmice 
we shall find that many ])oints have been modified, as mueli 
is still inchoate : but T also hope thatx\e shall find that we 
have begun to demonstrate in letters easy to be read by all 
men that in th(‘seda\s ot progiess and eompedition a modienm 
of seientifie instruction asn(M*essai> to success in agricnlture 
as it is 111 any other calling, 


AGRICULTURAL EXPERIMENT WORK AT 
TRINIDAD. 

nV J. IJ. HAKT, F.I..S. 

Superintendent of tin* Ro^^al iBotanic (Jardciis, Trinidad. 

For many years it had been recognised that the establish- 
ment so long known as the Royal Botanic Gaidens of Trinidad, 
had not sufficient accommodation to enable it to take its due 
share in the teaching and practice of agricultural methods, or 
to carry out desirable experiments in the interests of the agri- 
cultural community. 

Certain experiments Mere carried out as far as the limited 
space at disposal allow ed, and considerable success was attained. 
This success M^as used as an tirgiiment x\ith the Government 
with the view of providing larger and better accommodation, 
and to this the sanction of the Secretary of State was obtained 
through the efforts of Sir H. E. H. Jeriiingham, K.C.M.G., w|io 
warmly supported tlie suggestion. The Botanical Department 
was on the 1st January 1898, imt into possession of a suitable 
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area of land, a portion of the St. Clair Estate, situate about 
three quarters of a mile distant from the centre of the older es- 
tablishment. 

The area of the plot is over acres, subdivided into three 
sections of three, fourtoe7i and sixteen acres each. The first 
portion has b(‘en jdanted i^ntirely >\'ith tlu' best selection of 
fruit trees obtainable. Some f^^rafted oranges and mangoes are 
already well establish(‘d. The second section is intended for 
scientific and botanical work, and is gradually being brought 
into use as a Botanical centre. In this section it is intended to 
place the office's and residence for tlie Curator. The old estab- 
lishment will furnish gradually mucJi material, but considerable 
time must elapse before' any rapid progre'ss can be made unless 
a construction vote be proxided. Otherwise, tlie xvoi’k must bo 
done as opportunity edters with the regulai* staff. Numerous 
trees of permanent value have already been ])lai»tod and 
during the eoming year it is lioped to have the ground -plan 
well advanced. The third s<H*tioii is entirely devoted to econo- 
mics and is already laid out into sections eontaiuiiig rubber, 
coffee, eaciU), vanilla, pep[)er, fibres, dyt'-stulfs, tannias, food- 
prcKlucts and vegetables, grasses. oi*anges, h'lnous, Bergamot 
oranges, pimento, ('U*., et(*. The ^(‘ctioiis nro aeeuratt'ly measured 
into equal ])artH of an acre, so that tlie value of the ])roduee 
can easily be calculated. 

Among the objects ])rovided foi* is the growth of matei‘ial 
on which demonstrations can be givtm, on cultivation, pruning, 
training, manuring, etc., etc. S])eeial variidies of plants are 
also grown w lihdi are to be ])r()])agat('d by grafting so as to be 
able to distribute kuoAvn and serviceable kinds to idanters, 
instead of having as iK'retofore to rely u])on seedling produce. 
The improvement of ])laiits by seminal selection is to form 
one of the primary duties of tlu‘ station ; and this is to 
be secured by tlii' best known methods, as was indicated in my 
paper on the subject read at the last Confej*euee. 

Selections are made of the best fruits o])tainaf)le in the 
West Indian inai*kcts, and tlie seeds of these are sowji, and 
a choice made of the best produce foi' tJic imrpose of distribu- 
tion. In this way the amount of variation from seed of the 
various fruits can be noted and recorded. A set of seedlings 
raised from seeds of onr best named mangoes is already planted 
out. 1 show here to-day two oranges ))rodueed by trees 
raised from the same fruit which illustrate the very (‘onsid- 
erable amount of variation possible in one generation when 
grown from seed only. 

Trials are being made of new plants sent from various parts 
of the world. Conspicuous among these are Coffea afenophylla^ 
a new coffee from Africa and the new African Rubber Kickxia 
ap, Abbeokuta coffee has proved to be a variety of Liberian 
with a somewhat smaller berry. So far however, it is shown 
to be especially hardy, and flourishes with a less amount of 
shadie than other kinds. We have trees of Kick via over six 
feet in height, and these are now flowering and seeding for the 
first time. Juice has been extracted^ from the stems of some 
d the largest of these^ and good rubber has been made 
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The nurseries are in the third section, and contain some 
200,000 j)lants of various kiiuis for sale and distribution. The 
receipts for the past year have reached over £400 and there 
in'ornise*^ to be an increasing demand. 

Intel ligmit boys from the labouring classes are taken on in 
the nurseries as appic^ntiecs and trained in the various methods 
of raising ami eiiltivati ng plants. Those readily obtain good 
wages when they leave us. 

A sv stem of cadetships has lecently been instituted for 
young imm of a bettei class, and these are in receipt of 
regular, and also si)(‘cial instruction, at certain periods. 

Class('s of s( lioolmastei s arc pro])oscd to be taken in 
Januai> and August ot each>eai In August 1898,20 men 
attended a Ihi ee-w < (‘ks' ( ourse. and 1 am pleased to say gave 
eaincst attention to th(‘ instiuction alfoided, and the majority 
pa‘-sed an exci‘llt‘nt e\ami nation The course consisted of lec- 
tures and d(*monsti a tions on thetheoiy and practice of tropi- 
cal agticultiiie. The second course commenced on January 
2nd. The tollowing is a ‘->llabus ot the course at the Experi- 
ment Station . 


(a) -TUI OHETItAI. 


Cultuie ot th(‘ soil. 

Plant lorms. 

Floweis and i epi oduction. 

Is and g(‘i mination. 
boots then toi ms and tunctions. 

JMi>su)lo^> ot ])lants. 

Botanical classification and nomenclature. 

Insect life. 

Diseases of plant s 
Cultuie ot ^ugai cMm\ 

Improvement ot plants by selection. 

Fibres and libioiis plants. 

(JeiierHl economic Botan>. 

PRAtTK AL 

Digging, foiking, Ac, 

Fert ili/ation and hybridisation. 

Pro})agation of ])lants. 

Seed-sowing and seed-treatment. 

Potting and planting. 

Watering and syringing. 

Drafting and budding. 

Pruning and training plants. 

Manuring and mulching. 

Draining, levelling, grading &c. 

(jeneral cultivation, weeding, hoeing See. 

Preparation and use of insecticides Ac. ' 

Composition of soils for nursery uses. 

General practice. 

In addition to the jj^tanieal course a further couri^ in 
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chemistry is given to schoolmasters by the Professor of Chem- 
istry at the Government Laboratory. 

The method of teaching agriculture wliich has been 
followed in Trinidad, is the only one possible, witliout addition 
to the present staff of officers. This staff is already so fully 
employed that it would be impossible to undertake itinerant 
teaching. I am, how^ever, of opinion that tin* present plan is a 
valuable means of disseiniiiating information to the rural popu- 
lation on matters of agricultural interest, and especially as a 
help to the training of children in agricailtural theory and 
practice. 

The whole of the \vork on the experinnmt station has up to 
the present been carried on by the aid of a small addition to 
the original vote for the Hotanical Depailmeut, but without 
an increase in the staff*. 

The Tobago Botanic Station which has been recently 
established, is supported from Imperial funds. It is supervised 
by the Tiinidad Department. It w as only stai ted during the 
past year, but is making rapid ])rogress under Mr. Milieu. 
Visits of inspection are paid by the Superintendent of the 
Trinidad Gardens at intervals of about three months each and 
reports are furnished for the information of the Department of 
Agriculture. Considerable interest has been created in the 
island in agricultui’al i)rogress and it is hoped that eventually 
much good will result from the operations of this Station. 


DISCUSSION. 

The President; Mr. Hart’s paper deals with numerous 
l)oints. It is evident that the Colony of THuidad will derive 
considerable advantage from the Ex])eriinent Garden established 
through the efforts of the i>resCnt (ioveiiior at St. Clair. Not 
the least interesting of the several agencies now in active 
operation is the educational Avork described by Mr. Hurt. As a 
teaching centre in the details of agricultural and horticultural 
methods St. Clair should carry out a good deal of the work pro- 
posed to be undertaken also at Jamaieu and so well described in 
the interesting pajier just read by the Rev. Canon Simms. 


The Conference then adjourned (at 1 o’clock) for luncheon. 
After luncheon the Conference resumed at 2 o’clock. 
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GENERAL. 

OBSERVATIONS ON THE POOD SUPPLIES OP 
SOME WEST INDIAN ISLANDS. 

HV THE HCN’IU.E FHANriS WATTS, F.(\S. 

Government Analytieal and Agricultural Chemist to tho 
Lec‘\v a rd I si a n ds. 

Thei*e are many points eoniieeted with the food supplies of 
tin* West Indies wlii(*h will prove of interest to those engaged 
in tJie work oT tli(‘ Department ot* Agriculture, and it is reason- 
able to hopt‘ that tln^ work of the I)<‘parlment will, in turn, 
ex(M'eis(* an important intlnenec* on the ehai*aeter and quantity 
of food available, llai'd ])ress(‘d as these islands are some relief 
may perhaps result from iujprovcmients in tlu' su))plies ot food 
wherefrom may arise gia^a ter (dlieieney in the production of tlie 
Htajde eroi)s for export, and greatei* ability to withstand the 
competition of othoi* countries, a competition which grows 
keener day by day. 

These food sui)i)lies fall into two great divisions, those 
which are im|)ort(Ml, and those which are grown locally. For 
purely agricultural countries the quantities of imported food 
consumeMl in the \Ve‘-t Indies appear very largo ; taking the 
case of the Leeward Islands, (in Avhich for tho ]»resent I am 
more particularly interest(‘(l,) we tind that the value of foods 


imported (exclusive of ai 

ticles of drink) was £132, 

315 in 1897 

and £132,728 in 1898 : the 

chief items were in 1898 ; 

- 

Wheat Flour ... 

... £42,997 


Corn Meal 

13,743 


Breads tuffs 

8,016 


Rice ... 

7,129 


Peas and Beans 

920 

72,805 

Dried or Salted Fish ... 

... £17,633 


Salt i’ork 

10,835 


Salt Beef 

1,056 


Pickled Herrings 

3, .589 


Butter 

3,879 


Margarine 

2,737 

39,729 



112,534 

Other articles... 

... £20,194 

20,194 

Total 

£132,728 


The population of these islands is 147,723. 

Total imports in 1807 c£312,557. In 1898 £295,381. 
Total exports „ £315,136. „ £273,280. 


In looking over such a list the thought naturally aiises 
that these agricultural colonies should be able to produce for 
themselves much which they now import, and that such a 
course should lead to increased prosperity. It is sometimes 
suggested that it is ecoaomically sound for colonies such as 
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these, having a staple like sugar or cacao to export, to import 
large proportions of their food supplies. Sucli an argument, I 
think, implies that the* energies of the ])(‘ 0 [) 1 (* and the resources 
of the land are profitably engag(‘d in the staple industry. 
This, howevei*, is not the case, for in most of the West Indian 
islands we have a number of ])(H>[)le ('ither unemployed, or 
partially employed, whil(» in nearly every colony there are 
considerable tracts of uncultivated land, ruder these <*ircuni- 
stances it must be economically beneiieial to turn some of this 
unemployed energy and laud to account by ])roducing food; 
the staple crops should pi*ovide sulliciimt material for t*xi)ort 
and the means of wage-earning mvessary for th*‘ maintenance 
of healthy economic conditions. 

In the ease under consideration avIkmiI lloin* autl salt 
fish form the cliief items of food import(‘d : th(\s(» ])ossess 

advantages peculiar to themsel\(‘s and could hardly be dis- 
placed, yet the fre(‘ ])rodu<*ii()ii of honu'-grow n ft)()ds might 
lead to eoiisid(n*able substitution of otlun* foods for these, ('orn 
meal is the next arti(*le in iinportaiie(‘ : tliough it» would be 
difficult or iinpossibh* to do without imi)()rted meal entirely, yet 
it would be of gr(‘at ad vantage' were corn meal of bonu‘ j)roduc- 
tioii largely substituted for imi)ort(»d meal. Salt i)()rk, which 
occupies a pi’omiucut i)lacc on the list, is ehielly enii)loyed as a 
convenient source of oil or fat and not as a nilrogenoiis food. 
The creation of a local oil industry would lead to ( he ('juploy- 
nieiit of oil for many of the purposes for whieli salt pork now 
does duty. The iiuneased ])rodn(*tion of home-growui foods 
would render it possible to raise pigs in a systematic maiuier, 
with a coiiseepiont furthei* reduet io)i in tin' (|uantity of ])ork, 
salt meat and fish imported, For much of tlie rice, local meals 
or grains might be substituted. 

It requires little effort of iniagiuaiioii to see the ))ossibility 
of substituting, in the Leeward Islands, some €IiO,l)()() or 4^I(),0()() 
worth of home-growm for imported food, and tliis also a])plies 
to other West Indian colonies. 

In this connection it is worth bearing in mind tliat wdien a 
home-grow^n artich' costs the consumer the same amount as a 
similar article imported, it is not a matter of indilTerenee to the 
community wdiieh article shall be used ; if the i)ni)orted article 
is useil, the value of it is (*n ported and is used iii a distant coun- 
try, wdiei'eas if the liome-growii article is eonsumed the wliole 
value I’emains in the country, to be again usefully ein])loyed in 
raising similar useful articles. It niiglit bo a matter of indiffer- 
ence were everyone benelieially einployed and were all the land 
profitably engaged in raising eroi)s, but w hen the eas(' is appli- 
ed to our eouditioiLs, and we see people partially emijloyed and 
much land uncultivated, it would appear by no means a matter 
of indifference what course is followed. 

It is impossible to obtain a statistical return of the (luanti- 
ties of home-growui food of vailous kinds raised in the Leeward 
Islands, but the* amount is nob inconsidei'able. It may be of 
interest however to enumerate some of the most important. 

It is admitted, that so far as the sugar producing islands 
are concerned, the sweet potato occupies the foremost place in 
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the li53t of home-grown foods and is, probably, next to the sugar 
cane, the most important crop grown. During the period from 
about December to March, tliis food is most abundant, and the 
jjrice being very low, it constitute.s a large part of the diet of 
the labouring class. Jn composition the sweet i)otato agrees 
closely with the ‘•Irish” potato and, like that, contains a 
smaller ])i*()])ortion of protein in relation to the carbohy- 
drates than a well balanced diet demands. There are many 
varieties : many of tlnvse have becai studied at the Experiment 
Stations in the United State's, but it i?^ very desirable that we 
in these islands should posM“-s a nune accurate knowledge 
than w(‘ now have, of the peculiarities of the various kinds: 
much might ])(‘rhaps b(‘ done by tin* introduction of varieties 
heal ing heavier ciojis.or mori' Mill ablt* lor ])artk‘ular situations, 
or ripening at <lifPt‘r(‘iit tim(‘s from those eommonly grown, or, 
most important if attainable, ri(*hei* in ])r()teiii. The iiujior- 
tance of the ci'O]) wananis eareful study and in this direction 
the Imperial Departimait of Agrieulture may do good work. 
At present the crop grown upon tin* sugar estates as a 
snateh ei’op, and fulfils a useful purpose ; owing to the short 
time it requires to eouu* to maturity it can be planted after 
the (ratoon) eanes liave been cut w]h‘ii the potato crop will 
be ready for reaping from about December to Eebruary : 
after the eroj) lias been rea|)ed the land may bo quickly 
prepared for a eroji of sugar eaiie. As the* potatoes usually 
meet with a ready sale the crop is om* of value to the 
sugar planter, and acccplable to tin* labourer. Sweet pota- 
toes are laigcly grown by tin* peasantry themselves, the ease 
with whieli they are i)ropagate<l, the* poor soil in whieh 
they will thi'ive, (lit* HualJ amount of attention which they 
require during their growth and the short time in which they 
come to matnrity, all commend them to the peasant. 

Yams rank next to potatoes in inq)()rtance in the sugar 
growing islands ; tliey require richer soil and take longer to 
come to maturity than iiotaloes, t]ie> keep be'tter than potatoes 
and for tliis I'eason they are seldom sold at the very low prices 
which potatoes bring, for they may be stored, should there 
happen to be a glut in the market and prices I’ule low. In con- 
nection with yams there is much “ Station work ” of interest 
to be done. 

Cassava is widely cultivated as a food crop : perhaps it is 
cultivated to a smaller extent in Antigua than in the other 
islands ; for its full development it recpxires friable, well-drained 
and fertile soil, whilst in most parts of Antigua the soil is heavy. 
This <*rop thrives well in St. Kitts and Dominica. The well- 
known cassava bi*ead is j)repared in all the places where the crop 
is grown, but the preparation of the meal, known as farine 
appears to be more commonly practised in Dominica and the 
Windward Islands than in the Leeward Islands. Cassava takes 
about a year to come to maturity a fact which places it at a 
disadvantage when compared w ith sweet potato ; it has also the 
disadvantage that its poisonous character precludes its being 
eaten without special care in its preparation. 

Eddoes and tannias are the remaining root-crops of 
interest ; they are often grown as field crops on sugar estates, 
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blit more frequently by the peasantry theinselves in their pro- 
vision grounds. 

Bananas do not oecnpy tlu^ impoi'tant position in the 
category of food crops in the Leeward Islands that they do in 
some of the other islands. In making this statement Dominica 
must be excepted, for in that island bananas o(*cupy an imiKn*- 
tant place. The peasant it is who (*hielly grows bananas in 
their various forms; they arc Init sparingly gro\\nby the larger 
planters. 

Corn is not extensively grown as Iniman foo<l in the 
Leeward Islands altliough (*orn im^al foi nis sii(*h an item in the 
list of imports. Such corn as is used is usually roastc'd in the 
coband eaten in that condition, scry little is done in the 
preparation of meal. This useful artich^ of food suffers under 
several disadvantages: the growing (‘obs are liable to b(» stolen, 
when gatheied the grain is liable to tlamagt* from insect attack, 
while the pre])aratit)n of meal 1*^ a soim what t(‘(lious opmation. 
For these aJid similar j eaM)ns hom(‘-gi‘owi\ corn is not such a 
prominent article' of diet as on(‘ might expect. At this time I 
<lo not wish to maki' moiu'tlian a passing allusion to the ques- 
tion of thefts of growing cro])s ; this is an evil of the most 
wide-spread characler \\ ca king inlinite mischitd* in all direct ions, 
and one for which some rc'im'cjy must be found if tiic'rc' is to be 
material ])rogress in the' ^V’est Indic's, 

Peas and beans occupy a small but not nc'gligeable place 
in the food su]»pl/ c)f these islands. Thc'y art' rart'ly seonas 
extensive held crops t‘\c(‘pt whert' a leguminous crop is being 
grown as a green drt'ssing. This appt'ars to bt' a weak spot in 
our Agi'icult ural systt'in. and it is dt'sirabh' lhat leguminous 
crops should b(' found which wall admit of inolilabh' cultivation 
on a large scale. 

Sugar in various forms, as sugar cane, syruj), muscovado 
sugar or molasses, i>« a vea-y pr'ondn<*nt. aid-iclc' in thti diet of 
the labouring population. Doubtless it. i^ an excc'lh'ut food, but 
owing to th(‘ ab-cnc(' of jn'otedn it aggravates th(‘ defc'ct of the 
usual diet, the chdlcieney of nitrogem. 

Various greeji vegedabh's arc' (‘xtcai'-ivcdy used, as scpiashoa, 
pumpkins, oehr*os, c'ddoe tops, and a sp(‘cit‘s of amaranthns, 
common as a wa^ed. IJerc' again there is a wide held for 
“Station woik ” for niany hilhcnto umis(*d or little used plants 
may be found to be usc'ful as articles of food. 

Of animal foods ])ork is the one by far the most commonly 
employed, and no doubt much larger cpiantities would be used 
if it could be ])roeured at elu'aper rales, a point Avhich 
might be arrived at if more lioine-growui food wei’c nscal, so 
that waste, offal and damaged siq^hies could be utilisc'd for 
pig-feeding on a large scale. 

Beef, mutton and i)oultry entei* but sparingly into the diet 
of the peasantry, being for the most ])art too d(*ar. 

Fish is iii somewhat irregedar sufqhy, sonn'times it is 
abundant and cheap and is taken full advantage of by tliose to 
whom it is accessible. 

If we examine the list of ci*ops growui locally for food we 
observe that most of the products are such as will not keep 
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for any considerable length of time. Sweet potatoes, cassava and 
eddoes will not kee|) long after being dug, nor bananas after 
being gathered. Vanis will keep for a longer time. The grains, 
corn and (Guinea eorn, will keep fora considerable length of 
time under ]>roper conditions ; they are, however, very liable to 
the attack of weevils and other inserts and no systematic at- 
t<‘nipts are inadt* to ])i‘(‘sci*\e them from these attacks. On 
the wholi‘ th(‘M it niay b(‘ said that the home-grow n foods are 
of a perishalrle natiiKs so that they must be eonsumed within a 
short time of their coming to matnnty : they cannot be readily 
stored. 

Again if is to be noted that there is not a regular and 
uniform su])ply of liomc-gr*ow n foods. At times they are in 
exccssi\c snjrply, at others there is scarcity; it also happens 
for the most jmit that tln^se foods ar(‘ nrost abundant at a time 
wdnar wor*k is ph^ntiful and the labour*er* is eaiming good w^ages, 
while, unfortunately the searvity arnives when small wages are 
being earned and the ])ur‘cliasing power of the labourer is at its 
low(‘st. Tins has a distiiibirig effect u])()n the labour supply. 
Wlu‘ii fh(*re is much work to bc‘ done there is abundant and 
cheap lood w it h consecpuaitly litth* inducement to work, Avhile, 
when food is dc»ar and labourers are desirous of finding employ- 
nuMit ther(‘ is little work to b(‘ done. It is ])r’obable that 
cii'cumstari(*cs su(‘h as 1 hcs(» have a w idi'r effect than is gener- 
ally I (‘cognised in moulding the habits and thoughts of several 
classes of the (‘onnnunit> . 

Aiioth(‘i point d(‘ser'\ es notice. Ow ing to the uneer’taiiity 
of the supid.v, th(‘ nutans of drstributing liome-growii foods are 
often very defectivi*; (‘vmi in the smaller islands thei’e may 
exist an e\<‘essi\(» supply of some aiticl(‘of food in one district, 
wdiile thcr'(‘ may In* scarcity in another'. Locally grown crops 
ai‘(^ largely ('onsiniu'd in the districts in which they ar'e raided. 

The uncei taint it"^ tlnis intr odia-ed, owing to defective k(‘ep- 
irig pi'op(‘i ir'i'cgnlar*it> and uri(‘t‘rtaii]ty of supply, absence* 
of adetpiate facilities for* distribution, lead to gr‘(‘atei ndiance 
bt‘ing phu'ed on im})ort(‘d food-- which are always obtainable 
at almost unifoini rates, which will kec*}) almost indefinitely 
andfortlie di^ti'ibution of which tolerably good facilities exist. 
One of the most striking instances of the operation of these 
eauso'- is to lie schmi in the very lai'ge consumption of condensed 
milk ill Jamaica, a country largely depcaid out u])on cattle-raising 
as an industry. 

These hoine-gi'own supplies are, as a rule, employed directly 
aa foods, little attempt is made to convert them into forms 
which will k(‘e})and thus eciualise the supplies wliieh are other- 
wise iri'egular ; it secerns probable that something will have to be 
done in this direc'tioii before much progress will be made in the 
substitution of locally grown for imported foods. 

There are various ways hi which some< at least, of these 
foods may be niaiiipulated in order to prolong the time over 
wdiieh they may be kept. From many of the rc^pts and tubers 
starch may be pioduced, which will keep indefinitely. This has 
advantages, though it must be remembered that the prepara- 
tion of starch involves the loss of all the protein and mineral 
constituents of the food. In some of the islands the manufacture 



YTB 

of starch is carried on on a lar^e scale, notably in the instances 
of the manufacture of arrowroot in St. Vincent and to a smaller 
extent in Montserrat. From both of tliese islands arrowroot 
forms an article of ex])ort. There is perhaps room for small 
extension of the preparation of starches in the islands possessing 
a good water sni)ply. Dominica and St. Kitts, for instance, 
should produce all required for their own consumption. 

The preparation of meals from starchy roots and tubers has 
the advantage over the preparation of starches in that all the 
constituents, except water, are i)reserved and there is no loss of 
protein and mineral matters; meals thus constitute better foods 
than the starch produced from the same ])lant. From one 
crop, cassava, meal is j)rodnc(Ml extensively in some of the 
islands under the name of “Karine" : very little of this is prt^- 
pared in either Antigua or St. Kitts; the art is much more 
commonly practised in the Windward islands and generally in 
those places where Kren<*h intlu<mc(\s have been sti'ongly felt. 
The prei)aration of (‘assava bread is closely allied to the 
preparation of farine. It is to be vvishetl that tliis art of pre- 
paring farine could be introduced more' ext(‘nsiv(dy into those 
islands where at i)i('sent it is bur littl(‘ i)ractised. Vigorous 
efforts liav<* becai made to this <uid by the Agricultural Society 
of Jamaica and it is hcliiwed that t/hese cITorts have })ccu 
sn(‘cessful, in some districts, in leading the ju‘nsantry to under- 
stand and appi'ceiate the uses of this source of food. This 
oxam[)le commends itself for imitation in some of the other 
islands. 

It is eui'ions that f('w attempts ar(‘ made to pre])are other 
root meals than far ine. Sw(‘(d potatoc^s and yams nray r*eadily 
be converted into nu'al, in wliich condition thc'y would kcej) 
in(lefiiiit(‘ly and form a useful mi'ans of erpialising tla^ supply 
of food and t<*nding to keej) pricc^'^ at a more uuifoi in level. 
Though these tw () may not b(‘ (|uit<‘ so easy to manipulate 
as cassava, yet I l)eli(*v(» no gremt dilheulty w^oidd be e\pei*i(Mieed 
in slicing the tuber’s in a rn’ichim^ of tli(» iiatui c of a mangel or 
swede pnljrer and dr-ying the slie(\s in an appliance eoristi’ueted 
on the lines of a fruit dr-ier : to be (dlieieiit it is impor’tant that 
there should he a rapid (airrent of air ])a^sing thr’ough these 
driers, a j)()int in which they ai’e sometimes defective. After 
the slices are dried tli(\v would be r(*adily reduced to meal. The 
following analysis of sweet potato meal preirared in Antigua, 
w^as made by Voeleker. For eomparison I hav(‘ (‘aleulated the 
percentage composition of meal from the average of 88 samfJes 
of fresh potatoes as rt^eorded by Atwat(‘r and Woods 



\h)elek(‘i‘. 

('aleulated 

Water 

11*09 

12*00 

Protein 

5*12 

5*16 

Fat 

1*19' 

2*00 

Sugar 

9*90] 


Soluble Carbohydrates .. 

07*01 [ 

77*08 

Fibre 

1*89) 


Ash 

2*90 

3*15 


100*00 

99-99 
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Tn Jamaica attempts have been made for years to create a 
market for banana meal, hitherto without much success, large- 
ly, I imagine, from the fact that the desire has been to export 
the meal rather tliaii encourage the local consumption. 

All these meals, whetlier sold locally or exported, come into 
competition with commodities of similar character already on 
tlie market: th(‘se new meals, for the most part, possess no 
striking ft‘ature to r(‘commend them in preference to other, 
established, meals; it is obvious theiefore that their price must 
be determ in(‘d by the ])rico of these established articles. As 
foods tliey will be regulated in price by the value of such 
eonimodities as wheat and corn meals and will be sold at 
lower i)i iees than (‘ither ; exeei)tional prices may in some 
eas(*s b(‘ ol)tained by si30<*ial ))reparation and advertising in 
ord(M’ t(» (*i‘eat(' special markets, but this is beyond the scope of 
the ]>r(‘S(‘iit (‘iKpiiry. As substan(*es to be employed in maiiu- 
faeturing iiidiist,ru‘s, as for example the manufaetnre of glucose 
or in br(‘\vuig, they must eompt^te with sindi articles as sago 
meal and corn. Tli(‘ valiu^ of inaizi' in New York in 1S07 
iang<‘d from 81 to 87} cents per biisliel ; wliile in Kansas City 
in the same year })ric(‘s I'angcal from 2‘3 to 20 cents. It is in- 
tei*t‘-)ting to note lim't* tliat some 10,000, 000 bushels of maize 
are annually consumed in the production of glucose in the 
Unit<‘d Stat(N, and probably more than tliat (juantity in the 
br(‘wing and distilling industries. 

In most of th(* previous discussions which 1 liavo hoard 
r(‘Sj)('(*ting tlu‘ d(‘sirability of jna'jiaring meals, stress has been 
laid on the export trade and the linding of markets in other 
eoiintri(*s ; if this is tln^ (md in vi(‘w it is veny clear that prices 
Millliav(‘ lobe V(‘ry low and that tlie ])re[)ara lions of tliese 
nu'als must be can ied on on an enormous s(*ale in order to 
I)rov(' r(*munerativ'e. 

If on the other hand these meals are i*(‘gai*ded ns the 
imvins of supplying local d(mmnds,of utilising local food sup- 
plies wlien they are at lli(‘ir cheapest and consei Ning them for 
use at limes when otlun* supplies are scarce, tlien it will be 
possible to obtain betUn* prices. The iiidustri(\s <‘an be carried 
on on a smallei* s(*ah‘ much more within tlie capacity of the 
small colonies, at /my rate tim ing the early stages of develop- 
nienl, than would bi* dem/mded by any ellbrt to secure an ex- 
port trade. Kvery local Agricultural Show^ or Kxhiintion 
brings to oiir notice tlie elTort^ w hich are being made to pie- 
pare meals of tin* kind under discussion ; it seems very desirable 
that these eiTorts should be directed in tlie right channels. 

Althougli a large amount of corn meal is consumod in the 
islands little or none is of local production. This is perhaps 
partly due to tin* fact tfiat home made meal will not keep w^ell ; 
the corn me/d import ed is not .-.imply the ci'iished grain, the 
milling pro(*ess is a (*om plicated one during wdiich certain por- 
tions of the grain, the germ and the iiirsk, ar^ removed : the 
germ contains a considerable quantity of oil and at the same 
time it is hygroscopic. These features are inimical to long keep- 
ing and meal containing the germ has a tendency to become 
mouldy and rancid, while meal without the germ keeps well. 
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The machinery for milling corn and removing the germ during 
the process would i)rovo far too costly to be introduced into 
these islands, any meal which may be mad(‘ locally will there- 
fore consist merely of the ci*uslied grain, though perha})s a 
simple form of bolting or sifting may be introduced. Such 
meal is deheient in keeping qualities but it is of superior flavour 
and of higher nutritive value ; meal of this kind is usually pre- 
ferred by those wlio can obtain it, and should facilities be 
found for the local i)rodu(‘tion of this meal doubtless its use 
would be very general. 

The vai’ious forms of (Juiiu^a corn are but little used 
as food iu the LeoAvard Islands: considering the (»ase with 
which this crop is grown and the considerable yield of 
grain obtainable from some of the varieties this is to bo re- 
gretted. This neglect arises, 1 think, from several causes; some 
little trouble is necessary to separate the grain, the grain is 
very subject to insei't attacks, there are no mills for preparing 
the meal and the grain is regarded as a coarsi^ food suit(Hl for 
h(n*s('s and nnd(\s. Tlu' composition of tiuinea corn meal is 
similar to that of maize ni(‘al, for which it might be largely 
substituted. Tluu*e is a large fic^Id for study in the various 
kinds of (biinea corn and th(n*(» is reason to beli(‘ve that care- 
ful investigations may lead to the (‘xtensive use of this grain as 
human food in the \V(*st Indies. The subject is one which com- 
mends itself to the att-ention of the D(‘])ai*tm(Mit of Agriculture. 
An eai’ly elTort should be made' to find a suitable threshing and 
Avinnowing nia(*hine and suitabh* small mills; at the same 
time a car(d*ul and systcnnatic study of all the available varie- 
ties should In* made on the dejuonstra tion plots of tlie stations. 

In soiiH* of the islands it juight be to advantage if small 
mills AA ere introduced for tlie ])repaiation of tlu‘se meals; in 
this Avork tin* 1 fepartiiu'ut might assist, either by the introduc- 
tion of a i)ioneei* mill, or by assisting some enterpi’ising indiAU- 
dual to establisli one. Mills for this purpose need not to be c*ost- 
ly affairs and the cost of working should In* small ; A^ ind poAver 
would be Auuy suitabh* for th(*s(» mills w'(U*(* they largely intro- 
duct*d, for tin* giainto In* ground is not a perishable* commodity, 
so that occasional delays aie of litth* mome*nt, noi* Avill occa- 
sional delays Inj ol* much iin|)ortance iu the matt(*r of labour for 
the mills may be larg(‘ly «elf-fecding. The introductio]i of these 
mills might idtimately have a i)ronounccd infbu'iice on tin* com- 
merce and agriculturt* of the islands. They would stimulate 
induvstry, tht*y Axould lead to the utilisation of crops now neg- 
lected, thus opi*ning new' fields to the agi'iculturists ; the food 
supiffies of the i)e()i>l(* would be increased, and the introduction 
of new industi‘ies could not fail to exercise a stimulating influ- 
ence on general agri(*ulture. It is very tiosirable that a greater 
diversity of crops should be groAA U than is now^ the case, and the 
suggestions Avliich I now make tend, in some measure, to secui’O 
this. The ('fPorts of the jieasant in the cultiAation of his oavu 
provision grounds*ai*e of much importanc‘(* ; by int(‘Hig(*nt direc- 
tion, they may la* much ('xleiidtMl ami improved. This may he 
most surt*ly ai*rivi‘<l at by making the* stations of tin* I)(*part- 
ment of Agriculture, <lemonstratiou stations, Avhi*re the lessons 
which it is desired to inculcate may be constantly seen and 
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demonstrations should be constantly in progress showing the 
best kinds of each particular food plant apd the best methods of 
cultivation. At the same time the work of the large estates is 
equally of importance in this connection. The growing and pre- 
paring of food crops may become a prominent feature in the 
management of a sugar estate, giving more regular employment 
to the hands engaged and greater variety to the crops grown 
and sold, all highly desirable from an economic point of view. 

Investigations into the character of the food consumed by 
the negro population of the Southern States have led to the 
recognition of the fact that the diet of the people of those 
regions is deficient in protein even where the food is fairly 
abundant in quantity ; the tendency is to consume food rich in 
carbohydrates and fat, but poor in protein, because food of this 
character is most easily obtainable. The dietary conditions of 
our labouring classes appear to be very similar to those of the 
Southern States and the same deficiency in protein is to 
be noticed. With the exception of the dietary scales of 
the prisons and similar institutions there exist no ac- 
curate data bearing upon the food consumed in these islands, 
but a review of the food supplies available indicates broadly 
that this is the fact. The imported food contains only one 
item of importance which is very rich in protein, namely salt 
fish, which is imported in quantity equal to 15 lbs. per annum 
per head of population. Salt pork, the aniinal food next in 
importance, cannot be regarded as supplying any considerable 
amount <^f protein, for the importations consist almost entire y 
of fat pork, which a<*cording to the American analyses, shows 
only about 7 or 8 per cent of protein, or about the same 
proportion as corn meal. The locally grown food inclines de- 
cidedly towards excess of carbohydrates in comparison Avith 
the proportion of protein, and as this condition is ameliorated 
to any considerable extent only by the importation of salt 
fish it follows that the combined food sup])ly, native and 
imported, is deficient in i)rotein. 

Referring to the dietary scale of the Leeward Islands’ 
Prisons, 1 find that “ full diet”, supplied to male prisoners at 
“ hard labour”, supplies about ’ll pounds (or 51 grams) of ))ro- 
tein and 2,530 calories of energy. Male prisoners not at “hard 
labour”, or under 16 years of age and all female prisoners re- 
ceive practically three- fourths of these amounts. Under these 
circumstances during a period of six months the result on the 
weight of the prisoners received and discharged was as follows : 

Lost Weight. Gained Weight. Weight 

unchanged. 

Males, all classes 60 22 18 

(per 100) 

Females „ „ 23*2 32*1 44-7 

A prison dietary, of necessity, is of a scanty nature, but it 
may be expected to approximate somewhat • to the diet of 
the poorer classes. Judged by the ordinary standards this 
diet under consideration supplies about one-half the protein 
and eight-tenths of the energy of an ordinary diet. The male 
prisoners as a rule lost weight, so Ave may assume that they 
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were accustomed to receive more food prior to their imprison- 
ment. The female prisoners, on the other hand, were inclined 
rather to gain in w^eight, a large pi*oportion neither gaining 
nor losing, we may therefore conclude that this diet was at 
least equal to what they were receiving before incarceration. 
Taking these figures broadly then we may regard them as 
supporting the statement already made that the labouring 
classes subsist on a diet very poor in protein, 

Mr. Cowley has been good enough to collect for me some 
data relating to the food consumed by the following : ~ 

(1) A family consisting of a man, a woman, a youth of 17 
years, and three gii*ls aged 14, 0, and 3 years (equal to 4 men.) 

(2) A man and one child of 6 years (equal to 1 J men.) 

(3) One man. 

(4) A family of 3 women, a youth of 18, another of 15, 
and two girls aged 17 and 4 years (equal to 5*3 men.) 

The information thus obtained is doubtless only apj)roxi- 
mate, but in the absence of anything more ac(‘urate it may 
prove of interest. The average daily supply of protein and of 
energy per man in the several groups I estimate to be 


Group. 

Protein, lbs. 

Enei’gy, calories. 

(1) . 

•13 

1(522 

(2) 

*18 

2323 

(3) 

•27 

5395 

(4) 

•14 

3003 


These figures present some similarity to those found by 
Atwater and Woods in their studies with reference to the food 
of tlie negro in Alabama in 1895 and 1890. They are too imper- 
fect to admit of being applied very closely but they support 
the view that th(' diet is characterised by deficiency of protein ; 
in the main the diet is aho deficient in energy. 

Wh(m tlieno defects of the dietary are known it does not 
seem to me too much to hope that they may be remedied by 
degrees ; much can be done by bringing new plants to the 
jiotu'c of all cultivators, large and small, by means of the 
Demonstration st^atious. Something too may be done in the 
schools and much by the Agricultural Societies. 

The deficiency of protein may be met by more frecpient 
use of various forms of beans and i>eas ; these may be groAvn 
throughout tlie islands with ease ; the aildition of a few ounces 
of some form of pulse to the defective dietaries here mentioned 
would effect a vast improvement, an improvement which 
would be speedily seen in the increased health and vigour of 
the people. This o])ens up a Avide field of work for various 
officers of the l)e])artment of Agriculture who may be chaiged 
with sucli duti(‘s as drawing attention U) crops ralculated to 
improve the dietaries, the inculcation of sound ideas in con- 
junction with the food consumed, and of watcJiing generally 
the economic bearings of tlie habits of the community in rela- 
tion to the food supply. These cpieslion-^ are of great 
importance, for, on a proper solution of them the pros])erity of 
many of the islands may dejiend, particularly those where the 
struggle for existence is now very keenly felt. A proper use of 
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the food supplies available roust constitute an important factor 
in the cost of production of the staple commodities and deter- 
mine the ultimate success or failure of a country. I therefore 
venture to urge the consideration of the questions hei*e briefly 
outlined upon the attention of the workers connected with the 
Imperial Department of Agriculture for the West Indies. 


DISCUSSION. 

Tub President : Mr. Watts has o})ened up a most 
interesting and iini)ortant fleld of action to all who are con- 
cerned in the welfare of the West Indies. The successful 
selection and cultivation of food plants is a matter intimately 
connected witlithe health and welfare of the labouring classes, 
and hence with their poAver to contribute to the general 
prosperity of these Colonies. 

I hope to return to this subject at the next Conference. 
In the meantime it w’oiild be useful if a careful enquiry be 
made in each Colony of the extent and charaetcr of the food 
stuffs now’ produced and tlie steps necessary to bo taken to im- 
prove the cultivation of old or the introduction of new food 
stuffs. It would bo of value al^-o to start experiments to test 
tlie productiveness of various varieties of sweet potatoes, 
cassava, eddoes, yams, rice, maize, guinea corn, sorghum, and 
their adaptability to local conditions. I am fully in accord 
with Mr. Watts in thinking that small mills and machinery 
for preparing and curing produce should be introduced and 
brought Avithin reach of the peasantry. The Department of 
Agriculture A\^ould Avillingly help in this direction. 

Rev. Dr. Morton (Agricultural Society, Trinidad) : I 
had the pleasure some years ago of introducing rice cul- 
tivation into St. Lucia, It Avould be interesting to knoAV Avliat 
progress, if any, has been made in that direction. It might be 
interesting also, to knoAV Avhether rice cultivation could not be 
introduced into some other parts of the W est Indies. 

Two principal kinds of rice are cultivated in Trinidad a 
rice Avhich ripens in ten weeks, and another Avliieh takes five 
months. W e have a .small mill for husking, but some of the 
people husk their rice in a mortar according as they Avant it. 
I may mention that in some parts of Trinidad there were areas 
of sAvampy land whicli none Avould buy unless they Avere 
obliged to take them in their lot. Later on, hoAvever, East 
Indian coolies bought them, and some of these lands are now 
our most successful rice fields. At present large stretches of 
land oastAA^ard of Port-of -Spain are being established Avith 
rice cultivation. 

Mr. G. 8 . Hudson (St. Lucia) : in reply to the Rev. Dr. 
Morton, I vnw say that the rice cidtivation has been continued 
in St. Lucia, but it is still confined to the East Indian coolies. 
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As far as I can gather there is no inclination on the part 
of the people of St. Lucia to take it up. There are about 
fifty acres under cultivation. The paddy is husked in mortars. 

Mr, W. Fawcett : In Jamaica several attempts have been 
made to extend the cultivation of rice in that island. Ten or 
eleven years ago a medical man in a western parish took great 
interest in it and erected a husking mill on his estate. Later, 
another planter in tlie same district took it up very energet- 
ically. We import seed rice of the best varieties for him from 
Calcutta. Another planter on the other side of the island, 
where there are extensive swamps, is doing the same thing. At 
present the industry is in an experimental stage. I believe that 
very soon a large amount of swampy land in Jamaica will be 
devoted to rice cultivation. 

Mr. J. J. Quklch (British Guiana) : The experience, so far* 
in rice production in British Guiana has been an unfortunate 
one.* Rice has, and is being largely grown in the Colony but a 
factory erected for husking and cleaning rice in Georgetown has 
failed, probably, through mismanagement and the fact that the 
mill was not jdaced in a convenient and suitable position. 
Thousands of acres of land have been placed under ri(*e cultiva- 
tion and many East Indians, who have land of their own, prac- 
tically sup})ort tliemselves by the rice tliey grow. There are 
extensive tracts all over the Colony which could be devoted to 
rice cultivation. 

Besides rice there are numerous other foodstuffs that could 
be introduced, notably cassava, which forms the staff of life of 
the Caribs and other tribes on the Brazilian frontier. Indian 
corn or maize is also extensively grown. 1 have seen large vil- 
lages where every house is filled with (‘orn stored away for use 
during the dry season. 

Professor Harrison (British Guiana) : I believe there 
are about 40,000 acres devoted to the growth of various food 
crops in the Colony. 


DISTRIBUTION OP ECONOMIC PLANTS IN RELA- 
TION TO AGRICULTURAL DEVELOPMENT. 

RY THE HON’BLE WILLIAM FAWCETT, B.SC., F.L.S. 

Director of Public Gardens and Plantations, Jamaica. 

One of the mpst important functions of a Botanic Garden 
in the tropics is to introduce economic plants from other parts 


* In British Guiana, the Coolie population, in 1801, was 105,463. The value 
of rice imported into the Colony in 18054666 wae £183,304. The condltione for 
growing rice, looallj, are deBoribed as most favourable, [Ed, W.I.B.] ^ 
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of the world, grow them, and if found suitable, distribute them 
throughout the distriet served by the Garden. 

To the fulfilment of this duty, for more than 120 years by 
various botanic gardens in the island itself, Jamaica owes her 
practical independence at the i)resent time, of depression occur- 
ring in any one particular industry. 

During the last 20 years from the time that the Gardens 
in Jamaica Avere constituted a Department of Government 
under Dr. Morris as its first Director, spe(*ial attention has been 
l)aid to this subject of distribution to all planters alike, rich and 
poor, on the very loAvest terms. 

Putting on one side altogether the distribution of plants of 
cinchona during the year 1875 — 1885, the number of economic 
plants distributed for 20 years amounts to at least 800,000. 
Su])posing we estimate the value of these plants all round at 
only 3d. each, the money value Avould be £10,000. 

But the mere money value is not the only thing to be 
thought of. We should consider the advantage to the island of 
having plants ready at a short notice wlien otherwise they 
could not have been supplied at all : also the number of years 
the colony is to the front in the struggle for existence when 
])lanters, great and small, can obtain what they Avant at once 
and of the best quality, backed up by the experience at their 
service, and the information collected from all parts of the 
Avorld. 

It AA'ould be exceedingly difficult to estimate Avhat the 
increased value of the exports in any year \Aould be, due to the 
action of the Botanic Gardens, but 1 believe that anyone who 
attempted the estimate for himself Avould be surprised at the 
total. 

The general value of the distribution of economic plants to 
the island community is recognised, but the question is 
whether it is useful or necessary to Avork on the very large 
scale that is noAv adopted in Jamaica. Why should not 
planters be left to soav their own seed‘d and form their own 
nurseries? Sometimes planters do form their own nurseries, 
but frequently circumstances occur which interfere with 
success, and instead of Avaiting for another year or tA\o, it is a 
great saAung of time to be able to obtain established plants 
from the Botanic Gardens. 

But there are other considerations. The division of efforts 
that exists in Europe and America in keeping nurseries quite 
distinct from the ordinary work of the farmer or planter is not 
the rule in the West Indies. Nursery work has been despised, 
or rather its importance in the tropics has not yet been fully 
recognised. Any kind of seed and any sort of treatment of the 
seedlings, has been considered good enough. 

The Department of Public Gardens in Jamaica has taken 
the view on botanical grounds that seed and nurseries deserve 
very close attention and the application of scientific methods, 
and that the more complete the division of labour, the better 
will be the general results. In the absemce therefore of nurseries 
carried on as a regular business and in a commercial way, the 
Pepartmept hps ta]cen up and systematically developed th9 



288 

work. It recogniflea the importance of seed selection, the con- 
sideration of the maturity of the mother-plant, its vigour, the 
soil and climate where it is growing, and also the necessity for 
growing the seedlings undei the best conditions so as to produce 
vigorous plants. 

Great pains also are being taken in the distribution of the 
plants. 

The mode of packing varies with the character of the plants. 
Some, like nutmeg and cacao, require to be sent in pots, as injury 
to the tap roots is fatal. The pots are made of bamboo joints 
in which the seeds are either sown or the seedlings transplant- 
ed. The i>ot8 are light and not easily broken in carriage ; they 
can be either planted at once or kept under shade and watered 
by the planter until favourable opportunities o(*eur for taking 
them out into the fields and planting them in permanent posi- 
tions without disturbing the soil and roots. Very much depends 
for success on the weather when planting of cacao takes place, 
the percentage of losses being less than 1 per cent, in favourable, 
showery weather, and perhaps as much as 50 per cent, when 
the weather is dry. 

Other plants like coffee and orange, can bo dealt wdtli much 
more easily. They are simply tied up in small bundles with the 
roots w^ell wrapped in moss. 

The plants are sent by railway, by steamer, and by the 
Post Office as parcels. The railway carries the plants free of 
cost; the Royal Mail Company carry, at present, at reduced 
rates, and we have hopes that when this Company has larger 
coasting steamers, it will be possible for them to carry our 
plants entirely free. 

The poorest man in the country has only to send the small 
sum charged for a plant to the Gardens, and even a single plant 
is sent perhaps a hundred miles to its destination with as much 
care as if 10,000 were being despatched to the well-to-do planter. 

The question of cost is an imjjortant one. At one time it 
was thought well to give the plants free of charge. It was 
soon found that this did not work out satisfactorily, as in many 
eases the plants were not taken care of, simply because they 
cost nothing. But the cost is reduced to a nominal amount, e,g, 
cacao plants are charged at Jd. a plant in a pot and sweet 
oranges jd. a plant in a pot. 

Besides distributing plants, care is taken to issue printed 
directions for the growth and care of the plants, and the 
Travelling Instructor supplements this teaching by practical 
instruction in the fields. 

As an illustration of what is being done, I may mention 
that during a single year (1898-99) the number of citrus plants 
distributed was as follows : — 


Sweet Orange seedlings — 

— 21,201 

Grape Fruit „ — 

16,561 

Rough J^mon for budding — 

— 7,200 

Sour Oranges „ — 

— 5,287 

Budded Navel Oranges — 

— 244 


Tot(il 


50,488 
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Of cacao plants 6,000 were distributed, besides 400 selected 
pods which ought to yield 12,000 more plants. 

Of kola plants 12,480 wore distributed ; 3,000 nutmegs; 1,383 
Grape vines ; 17,500 sugar cane tops ; 3,760 tea plants besides 
a large cpiantity of seed. 

One hundred ])ounds weight of tobacco seed was imported 
from the celebrated Vuelta Abajo district of Cuba, and distri- 
buted absolutely free of cost to all who applied for it, on stating 
the area proposed to be cultivated. 

TABLE 1. 

Return of Economic plants distributed in the island by tlie 
Botanic Department, Jamaica, during the years 1870 to 1800. 


Plants distributed from 1870 to 1802 110,000 

From 1803—1800. 

Nutmegs 26,006 

Cacao ... ... ... 28,585 

Kola... 56,268 

Liberian Coffee ... ... 75,546 

Citrus 218,703 

Cane tops ... ... ... 62,736 

Ramie ... ... ... 56,021 

Rubber ... ... ... 4,067 

Tea 22,203 

Coffee ... 18,107 

Si.sal Hemp ... .. ... 17,714 

Grapevines ... ... ... 1,175 

Pine Apple Suckers ... ... 4,077 

Bombay grafted Mangoes . . 161 

Miscellaneous ... ... ... 88,317 


Total ... ... ... 705,470 


This gives an average of about 40.000 Eco7)omic plants 
distributed per annum. 


TABLE 11. 


Return of Seeds of Economic plants distributed by tlie 


Botanic Department, Jamaica, fr 


•om 1802 to 1800 


Teak ... 

Liberian Coffee... 

Blue Mountain Coffee 

Kola 

Nutmegs 
Cacao seeds 
„ pods 
Tea 

Sweet Orange ... 

Sour „ 

Rough Lemon ... 
Grape Fruit 
Cinchona 
Indigo — 

Tobacco (best Havana) 

Divi-divi 


5 bushels 
50 cpiarts 
0,500 seeds 
3,002 nuts 
1/^2 „ 

12 (juarts 

1,101 

83 quarts 
1,000 seeds 
1,000 „ 

33.000 „ 

50.000 „ 

56 lbs. 

1 „ 

500 „ 
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Lignum vitie . . ] 

West Indian CVdar | 
Juniper Cedar . . 1 

C/alliandra Saiiian i' 

Eryiliriua uinbro'^a 
Tree Tomato . . J 


A lai'ge (jiianlity of eaeli. 


DISTUrnt^TION OF OHNAMKNTAL IMANTS. 

Prom 1879 to 1892 about 110,000 

From 1892 to 1899 . . . . 159,458 

Total - . . . . 209,458 

or an annual a\erage of about 18,500 ]»lants. 

The annual distribution of bot li e(‘onomi(* and ornamental 
plants therefore exceeds 50,000 ])(‘f annum. 


DlSCChSION. 

The Pkesioknt : Mr. Paue(‘tt has summarized in a strik- 
ing manner the great u-.efulnes^ of the llotanie Institutions in 
the West Indies in piopagating and distributing eeonomi(* 
plants. I am not com ineed thal p(‘oi)le gemnally ha\e fully 
realized the value of this uork. It is mh too mueJi to say tliat if 
we estimate the number and ehaiaet(*i of the plants disti’ibuted, 
and the a(*c*urat(‘ and |)ra(‘tieal inioimation supplied by (‘om- 
petent authorities on the spot, th(‘ total gam to th(‘ community 
greatly exceeds tlie annual cost of tlu^ Institution^. 

As illustrating anotlun* depaitnumt of u-(‘fulness for llo- 
tanic Institutions rt*f(*rence might Ih' madt^ to the very 
eonsideralde assistance a fToi(h‘d b> the Botanic Station at St. 
Vincent after the r(M*ent hui*ricane. i\lr. Bou(4l, tli(» Curator, 
has i)repare(l a short pai)er gi\ ing an account of elforts made 
by him under the direction of the (ioM'rnoi*, (Sir Alfred 
Moloney) and the Administrator (Mr. II. L. Thompson,) to 
meet tlie urgent and sj)e(‘ial recpiirements in that island in 1898. 


DISTRIBUTION OF ECONOMIC PLANTS IN THE 
ISLAND OP ST. VINCENT AFTER THE HURRI- 
CANE OP SEPTEMBER 1898. 

liY HENRY roWEJ.L, 

9 

Curator of the Botanic Station, St. Vincent. 

It will be remembered that a very disastrous hurricane 
occurred in St. Vincent on Sunday the 11th September 1898, 
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even more de.4tructive in its nature than “ The Great Hurricane 
of 1 1th August, 1831,” which is still clear in the memory of 
several persons yet living in the island. The actual time of 
duration was about five hours, and the lowest reading of the 
barometer at the Botanic* Station (200 feet above sea level) was 
28*50 ins., the mercury falling 1*08 ins. in one and three quarter 
hours. The rainfall during the twenty-four hours was, as near- 
ly as (*ould be estimated, about 18 inches. These data sufficient’ 
ly indi(*ate the exceptional atmospheric disturbances which 
took place. 

An enormous amount of damage was done throughout the 
island. In flu* Botanic Station n(»arly every tree was badly 
broken, many valuable and miu*h-])i*ized specimens being com- 
j)letely ujirooted and destroyed. The havoc wrought in the 
forests of the* interior was plumonuMial and almost incredible. 
All the heaves, slender branches and even the bark in some 
instances a\ ere comph'tely strip])ed off. The trees even now 
look like skeletons of their fornuu* selves. Tin* growth recently 
produced is limited to congested bunches of shoots borne low 
down on the main branches and stem. The terminal parts are 
still bare and white*. Naturally, cultivated plants such as 
sugar-(*ane, cacao, coffee and nutmegs suffered very badly, while 
the growing cro])s of “ pro\i*Hions" throughout the whole island 
\N(U'e ruined. Ijiunediately after the hurricane hundreds of the 
country peoi)le flocked into Kingstown, and, as the town became 
e()ngest(‘d, relief works were startecl by the Administrator. A 
considerable sum was expended in clearing the Botanic Garden 
and its appi’oaches ; also the giounds of Government House 
and neighbourhood. His Excellency Sir Alfred Moloney, the 
Governor, ari’ived in the island by the mail of the 16th Septem- 
ber. He had already caused to be forwarded from Grenada a 
large consignment of miscellaneous plants and sweet-potato 
vine. The latter was used in planting an acre of land at the 
Botanic Station, and proved a valuable source whence to obtain 
supplies for distribution amongst the peasantry. 

Large stocks of dwarf French beans and black-eyed “ peas’’ 
came from St. Lucia and were eagerly taken up by the people. 
Later, further consignments of potato-vine came from Grenada. 
These were atl sent into the country districts and planted, 

A very large supply of Indian corn was requisitioned from 
Tobago, and arriving early in October was distributed for plant- 
ing pui*])oses fi'om the various relief centres. From Jamaica 
came (plan titles of cassava steins and yam heads. The people 
were at first somewhat ]irejudiced against the cassava, owing to 
}t being of a slightly different variety from that usually grown 
in the island. Most, however, was planted. Her Majesty’s ships 
Trihutip, Pearl and Alert brought supplies and the small 
Royal Mail coasting steamers wore invaluable in despatching 
seeds and plants to the outlying relief centres. By the mid- 
dle of October the potato-vines had thriven so well in some 
places that large stocks were available fo** supplying other 
districts. Later, sweet jiotato became so exceptionally abund- 
ant that all danger of scarcity of food was at an end. 

No opportunity was lost in impressing upon the people the 
wisdom and necessity of planting the seed and that without 
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delay. Only a few eases were known of wronjcfnl use of the 
seed, it being, with very few exceptions, ])nt to tlie use intended. 

The following is a return of the total (juantity of seed and 
potato- vines distributed in connection with the hurricane from 
the Botanic Station : - 


Ears of corn (loose) 

,, ,, ,, (packed) — 

Shelled corn 
Black-eyed Peas ’ . . 

Red Beans 
Oassava sticks ... 

Yams (packed) ... 

„ (loose) 

Potato vines 


18.157 ears 
7 barrels 
81 bushels 


19 ])aekages 
1 1 i)ags 
185 ])lants 
150 bundh's 


In order to encourage th(‘ growing of othei* food suj)])lies, 
cabbage, carrot and turnip seed were obtained in I>e(*euiber fi*om 
John L. Childs’ of New York, and distributed in small packets 
to those likely to make' good use of them. Acting on instruc- 
tions from Ills Kxc(dl(‘n(*y the (lovernor, I visited the outlying 
districts and advised the cacao cultivators as to th(» b(»st meth- 
ods of promoting tln^ restoration of sucli trees as could be saved, 
in th(' hope of securing a crop the following year. I also en- 
couraged those engaged in rehabilitating their provision 
grounds, and as(*ertaiiied to what extent the smaller cultivators 
had made use of the si»ed etc. sup])lied them. These visits 
were continued dui*ing November and l)o(*ember 1898, and the 
early months of 1899. 

My (ifficial reports have already been ))ublished by the 
Colonial Office amongst other corres])ondence relating to the 
St. Vincent hurricane. 

For some time, the cacao gi*owei*s were very despoiident 
about their cultivation, but the rapid way in which the trees 
recovered caused them to take heart again, and, during the 
latter half of last year, planting operations wei*e fully resumed. 
The sui^ply of ])laiits at the local station proving inadecpiate 
to the demands made ui)oii it, the Tmi^erial Commissioner of 
Agriculture made arrangement.s resulting in the following wel- 
come consignments amongst others : - 


From Dominica Numerous plants and U cwts. of 
Liberian Coffee berries. 


From Grenada 5,000 Arabian <*offee plants. These have, 
been supplied to small holders un- 
der the Peasant I’roprietary Scheme. 

St. Lucia also contributed largely. 


The cacao trees at the Station have borne well this season 
and the best }>ods are being utilized to raise an extra large stock 
of seedlings in view of demands likely to arise during the cur- 
rent year. 

Tb^ following table illustrates the number and character 
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of the economic and other plants raised at the St. Vincent 
Botanic Station during the year 1898 


Name. 

PI a Ills 

Plants sold 


issued free. 


Liberian Coffee 

3,200 

3.240 

Arabian „ 

20 

6 

Sierra Leone,, 

53 

50 

Cacao . . 

9.842 

2,588 

Niitnu'g 

895 

233 

Black iVi)per 

0 

— 

Clove 

57 

70 

Cinnamon 

11 

17 

Kola 

81 

46 

Vanilla 

12 

— _ 

GroH Michel Banana 

420 


Orange ... 

254 

40 

Citron 

2 

- - 

Mulberry 

81 

- 

Crape Vine 

10 

9 

Himalayan Haspberry 

09 

7 

St. Vincent 

72 


Jamaica Wild StraAvbony .. 

147 

9 

Bed Alpine „ 

24 

3 

India Rubber 

50 


Eucalyptus 

5 

— 

Melaleuca | 

1 


Sa pod ilia 1 

— 

4 

Mango 1 

— 

2 

Ginger | 


100 

Mahogany ..i 


48 

Pine Suckers 

— 

12 

Shade Trees 

— 

36 

Miscellaneous 

450 

538 

Totals 

15,705 

7,058 


PAC^KETS OF SEEDS DISTRIBUTED FREE. 


Cabbage 

Turnip 

Carrot 

To})ac(*o 

Lettuce^ 


75 

70 

70 

4 

75 


Total . . . 294 


In addition to 12,000 Liberian coffee berrie^s. 
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The President : The next paper is one kindly prepared by 
Dr. H. A. Alford Nieliolls who, unfortunately, is not able to 
be present to-day. In his absence the paiicr will be read by 
Mr. Francis Watts. 


SUGGESTIONS FOR INCREASING THE USEFUL- 
NESS OF BOTANIC STATIONS. 

HY H. A. ALFORD NICHOLLS, C.M.G., M.D., F.L.S., (\M.Z.S. 

The principal Botanic Statiojis in the West Indies have 
now been in existence for ten years. Tlit^y werc^ establislH‘d 
that they might materially assist in restoring the falkMi for- 
tunes of these fruitful islands. Several of th(‘m, viz., those 
in Dominica, (ilrenada, St. Vincent and St. Lucia hav'e be- 
come fine botanic gardens, and they hav(‘ been of grt^at 
assistance to tin* i)la liters by supplying them with seedling 
plants of economic value, and by inti*odiieing new })lants 
or new varieties of jilants into the various colonies. Othet 
Stations, such as those in Antigua and St. Kitts, have not yet 
been so successful owing to various causes some unforeseen, 

FUTURE OF BOTANIC’ STATIONS.* 

All the Botanic Stations, however, liavt^ now entered into 
a new and happier ])hase of existence. They are no longer 
hampered in their work by inadecpiate funds grudgingly grant- 
ed for theii* maintenance ; and they are all under the supremo 
direction of Dr. Morris, the Inpierial Commissioner of Agricul- 
ture- whose efforts to regenerate these islands years ago 
brought the Stations into being, and who naturally will leave 
no stone unturned to ensure their suc'cess. 

When the Stations w’(»re established they WT^re c^xjiected to 
help to introdu(‘e new’ agricultural industries into tliese colonieis 
and to assist in rendering existing ])roducts of the soil more 
profitable. But 1 believe that, by striking out in new lines 
and by an extension of present plans, they eanexcu tfar greater 
influence for good on planting enterprise in the future than 
they have done in the past. The matter is, of course, one to 
be determined by executive authority alone; but, in this assem- 
bly of w hat I may describe as the intellectual aristocracy of 
West Indian agriculturists and educationists, it is riglit and 
proper that such an important cpiestion should be fully dis- 
cussed. 


* Note added A Botanic Station, as distinct from h Botanic Garden, is 
usually a smaller establishment chiefly devoted to raisinji and distribu-ting 
economic plants and^ssisting in the development of local industries. The 
otHcer-in-eharge of a Botanic Station is a Curatof’, while tlie ollicer-in charge 
of a Botanic Garden is a Superintendent. Tlie liiglier title ol Director is 
reserved as in Jamaica, Ce 3 loD &c, loan officer in Executive charge of sev- 
eral establishments foiiuing a recognised Department of Government. |Ed. 
W.I.B.1 
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SUGAR CANE EXPERIMENTS. 

A large number of those present here to-day are engaged 
almost entirely in working for the ultimate prosperity of the 
sugar eultivation in tlie West Indies and British Guiana. They 
have already done some s^dendid work, and they have laid 
the foundation of further woi*k that will, it is hoped, result 
in the sugar eane flourishing in these colonies in the future 
as it has done in the past. Under such men as Professors 
Harrison and d’ Albuquerque, and Mr. Bovell, the experimental 
station in Barbados has placed itself at the head of those 
establishments formed for the improvement of the sugar cane 
and its eultivation. And the reports on the experimental plots 
attached to SkerritUs school in Antigua have enabled Mr. 
Watts to make a reputation for himself and the Colony in the 
application of scientific processes to the sugar industry. In 
Barbados and Antigua, (as also in British Guiana,) the sugar 
cane receives most attention, and others can speak best of 
what can and should be done in the future to push on such 
scientific ^^()rk in these Colonies. I propose, therefore, to con- 
fine my remarks to matters affecting what are called “new,” 
“secondary,” or “minor” industries ; but what are, in some of 
the islancls, really the staples on vhich the fortunes of the 
people are likely to depend. 

NKW INDUSTKIKS. 

It apj)ears to me that sufficient effort has not been made to 
introduce new industries that may take th(» pla(*e of cane culti- 
vation in some of the islands, and that may supt)lement that 
cultivation in others. 

In offi(‘ial rejmrts, in governimmt des])atches, in si)eeches 
in the Imperial Parlianuait and tln‘ local legislatures, and in 
the press both in the West Indies and at hojne, tlie ('stablish- 
nieiit of “"iKwv industries ” in these islands has been a con- 
stant them(\ Had as miieli time and energy been thrown into 
the fostc'ring of these new cultural industries, as has been 
exf)ended in w riting and speaking about them, the prosperity 
Ave all so much desire AAaadd doubtless by now be withiji mea- 
surable distance. But no amount of Avriting and s])eaking Avill 
induce i^lanters in these islands to start new cultivations sim- 
ply as expi'riments. Indeed, considering the general financial 
embarrassment of the i)e()ple, brought on by the overAvhelming 
wave of de})ression that has passed over the Westbidies, it can 
scarcely be expected that the planters can venture to embark 
in uudertakifigs that, from want of techiiical knowledge or by 
reason of other causes, are likely to turn out unsuccessful. 
What is refiuired, ther(»fore, is to demonstrate by actual results 
that the cultivation of certain crops, in certain West Indian 
climates aisd soils, w ill give a margin of profit instead of a dead 
loss. And herein lies, it ap])ears to me, the true and the best 
work of the Botanic Stations. The mere introduction of a few 
plants of any particular kind into an ishuid, ar.d a paragraph 
or two directing attention to them and tlieir uses published in 
annual reports, are not suHicient. The plants may flourish in a 
Botfinic* Station under the skilful management of its Curator 
and his trained assistants, but that fact does not demonstrate 
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to the people that the plants, if cultivated by the acre on aver- 
age soil in various situations, will do well and give remunerat- 
ive returns. 

It is of little use to take the ordinary i)lanter of the islands 
to the corner of a garden and to show him a plant, and then to 
tell him to “ put in” several acres of it as it is likely to give a 
profitable crop. He will naturally ask : Wliat will it cost per 
acre to bring it into the bearing stage ? What must I expend 
in harvesting the crop ? How much produce per acre can I 
depend on reaping ? Have you made a shipment of it to the 
open market? And, if so, show me the account sale? If you 
cannot answ^er all these (luestions satisfa(*torily, the planter 
will shake his head, and ])erhaps he Avill tell you : “ I 

can now hardly make both ends meet. My proi)erty is 
mortgaged, and J am ne^irly ruined. My London merchants 
will not advance money to me for experiments ; and, even 
should they offer such an advance, T would be foolish to 
run further into debt by accei)ting it. Your advice to me 
to engage in this new industry might ])rove excellent, but 
it might prove otherwise. In my situation therefoi*e, ordi- 
nary in’udence renders it necessary for me to abstain from 
experiments that entail considerable outlay as they might 
lead to my utter ruin.” It appears to me, genthMuen, as 1 
feel certain it also api)ears to you, that a plantc'r in such cir- 
cumstances w’ould be perfectly right in adoi)ting such a 
resolution. It would bo far better for liim to go on tiying to 
“ make both ends meet ” than to take steps that might plunge 
him and his family into the ruin he has staved off* by inces- 
sant hard w^ork and rigid economy. 

ANTIGUA AND ST. KITTS. 

Antigua and St. Kitts are eminently adajited to the cultiva- 
tion of the sugar cane as Mr. Watts can tell you, and it is to be 
hoped that they Avill still continue to bo “ sugar islands.” Their 
inhabitants, how ever, are now desjicrately pool*, and the estab- 
lishment of other industi'ies side by side w ith cam* cultivation 
would be a boon to the islands, the government and the 
people. To my knowledge, within the last fifteen years, at- 
tempts have b('en made to introdu(*(^ new industries into these 
islands ; but, owing to misdirected efforts, or by want of 
technical knowledge, they have failed. 

There are now no resident men of w ealtli able to devote 
capital to further experiments on these lines, and thus all such 
enterprises are at a standstill. 

EXPERIMENTAL (aiLTIVATIONS. 

For the future welfare of these islands I urge such exjieri- 
ments should be made. But, who is to make them ? A satisfac- 
tory answer to such question is not far to seek. Such important 
Wfirk — if carried to a successful termination — will, I am satis- 
fied, do as much gtiod to the agricultural interests of the islands 
as any other scheme conceived for their regeneration. It is 
therefore, it appears to me, the proper task of the Department 
of Agriculture to set to work without delay to inaugurate these 
experiments. The best machinery possible for the work exists 
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in the Botanic Stations, and in all the islands the local govern- 
ments can pi’ovide tlu* lajid if the Stations are insufficient in 
area. Th(‘ first thing to be done is earefiilly to consider Avhat 
is already cultivated in each of the islands, and what new cul- 
tivatiofis are likely t(j prove successful in them. Then let there 
be laid out experimental plots of those plants selected for trial. 
The i)lots mnst be sufficiently large to afford definite results 
from which may be dtnnonstra ted, without any element of error, 
the fact that tlu‘ plants will, or will not be suitable for exten- 
sive cultivation in the island. Should an ex])eriinent after 
a fair trial, much will be gained: for ])lanters will then know to 
a certainty that the plant in question will not i^ay to grow. 
Should, however, an exi)eriment succeed much more will be 
gained, for then the planter will havi* liad an object lesson in the 
cultivaiion ol what has been denionstiated to be a paying crop 
suitable to both soil and cliniat(‘. 


10 X I 'ro H I M 10X1’ A n in x )T s. 

In the pros(‘cution of th(‘ expi'riments the following rules 
should l)(‘ l igidly ohscnwiMl : 

(1) Th(‘ (‘xjun iimmlal i)lots slionld ])e of not less than an 
acre ill extent, so that i(*liabl(‘ (‘stimates can lie made on the 
ac*reag(‘ that may 1)(‘ ])lant(‘d latm* on. 

(2) Most ea refill accounts should he ke[)t of the ex])endi- 
turc ill i)re])aring the land, in jilanting, in the cultivation, in 
reaping the crop and in (lacking it for exportation, so that 
accurate' stateiiK'iits (*an be drawn up to sliow' the outlay and 
the jmifit oi* loss. 

(.‘1) The pro(liu‘<‘ should be' shiptM'd to the open Juarkot 
throiigli SOUK' coniiiK'rcial linn, so that the result in money 
ri’turn will eorre'spond with that to begot by anyone who may 
later on <mibaik in the* lU'W’ eiiltivation. 

(1.) The results obtained, and all di'tails of the eost of the 
experiments, should be ]mblished for the information of the 
people who would then have ix'liablt' figures to work on. 

(5) The ex])ei‘i mental ]>lots wlu'ii laid out-, should form the 
snbjeet of a l(*aflet or panijihlet to be w idely pnblislied, in 
order that tlu* atti'iition of tlu* ])eople generally may be 
direeted to the matter. 

(G) When any partieiilar operation in eonneetion witli the 
exj^crimeiital pilots is about to be taken in hand, notice there- 
of should be published in order to permit those who are 
interested to att(*nd. 

By the adoption of sneh a plan, in a few years most valu- 
able knowledge w ould be at the command of all the people; 
and doubtless, by iirosecuting varie<l exiMiriments industrious- 
ly and systematuxdly, beftire long the Agricultural Department 
would be in a jiusition to demoiist ratt* to ex])eetant planters 
that by engaging in e(*rtain new' enltivationso there vvouUl be 
mori* than tlie promise of ultimate sueei*ss. 


DOAIJNU’A, (iUKNAllA AND ST. LDCJA. 

In Dominica, Grenada and St. Lucia there is perliaps less 
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urgency for the adoption of the plan, for in these islands 
some of the misnamed “ minor ’* cultivations are well estab- 
lished and by them a dawning prosperity has been brought 
about. In Dominica and, I believe, in some of the other island 
Stations, small experimental plots have already been laid out 
but the plants grown are those that are known to the people 
and that already exist under cultivation. What is required is 
to experiment with plants that promise to give profitable 
returns and that are little known to the people. Thus, Mr. 
Watts with his usual foresightedness, some years ago wrote 
and spoke concerning the success that should attend the cul- 
tivation of oil-yielding plants in Antigua ; but, I believe, 
nothing has been done in the way of experiment to demon- 
strate to the people that such staijlos could and should be added 
to the island exports. 

MOUNTAIN BOTANIC STATIONS. 

In mountainous islands like Dominica and St. Lucia, the 
high lands are still practically untouched by human industry, 
and yet they are capable of growing a diversity of products ; 
and of suiiporting in comfort, if not in affluence, a large popula- 
tion. In such islands, therefore, a small hill garden should be 
opened at which experimental plots could be laid out in cultiva- 
tions suitable to the mountain climate and soil. The land 
would cost nothing as the greater part of the higher zone is 
Crown property ; and, by proceeding on a small and econo- 
mical scale, there need not be great expenditure of money. In 
this connection it should be remembered that Europeans can 
labour and live in health in the mountains of the Lesser Antil- 
les. In Dominica, at an elevation of 2,000ft. above the sea 
level, the average temperature is below TO^F., and there is no 
malaria. A few young Englishmen have already come out to 
settle in the island, and they are doing well. Were the natural 
advantages, the pleasant climate and the healthiness of the 
mountain lands of the West Indies made generally known, 
European settlers Avoiild doubtless soon be attracted to the 
islands. But these mountains lands are still covered with 
virgin forests, and in some of the islands they are unknown 
except to a very few adventurous persons. They form an exten- 
sive iiiideveloped estate of the Crown ; and, in order to bring 
about their development experimental cultivations conducted 
on the spot are necessary, — hence the importance, in any com- 
plete scheme adopted for the regeneration of these islands, of 
the establishment of mountain Botanic gardens. At the last 
Agricultural Conference 1 strongly advocated the establishment 
of such hill gardens or stations, and the opinions on the subject 
I then gave expression to have been strengthened by wider 
knowledge and fuller experience. 

PREPARATION OP AGRICULTURAL PRODUCE. 

Another matter that might well engage the earnest atten- 
tion of the Department is the question of the preparation of 
produce for the market. In those islands in which there is a 
peasant proprietary, a very large sum of money is annually 
lost to the agriculturists by the low price obtained for the 
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pro(hic(Mii oonsoqnoiic ‘0 of t ho sale of badly prepared crops. This 
is iiiort‘ esjjccially I be case in r(‘^rard to cacao, for bmcJj fine 
“wet” cacao sJioidtl Tetcli ^ood pi ices Avlien fta'inented 
and dri(‘d is sole] at tJn^ low ei-'t in conseciuence of ij?nor- 

anc(* and carelessness in its ])rcparalion. 

MOSKl .MS OF K( ()N()MI(' FKODiaTS. 

Much might lx* dom* tf) ov('i*come such evils by llu* forma- 
tion, in tin* IJotainh* Stations, on a niod(*stand inexp(‘nsi vt* scale, 
oC Mu'^eums of h](*onomic ])rodu(*ts. In t-h(‘se Mus(*ums should b(* 
exhibited llu* vai ious prodm*!'^ in all stages of jireparalion. 
And, b(*sid(‘s tin* ])]x>i)(*rly prepared product, th(‘i*e should be 
shoAvn th(* ordinary ill-jUH'parcxI one, so that- tin* ditT(‘]*ences in 
ea(‘h could be easily s(‘i‘n and undc*r*>tood. Suitable package's 
for ea(*h jirodm*! ''hould al.-o be* ('xhibiled or ligure'd, care 
being tak(‘n to s(*l(‘i*t such ]»a(‘kag('s as ai*(' best lik(‘d in the 
marki'ts. 


MACaiLNFUY. 

And, again, in those islands w’h(‘re t.lu're is a pi'asant pro- 
[)ri('tary tlu're* should Ix' e\hibit(*(i small and ine\]x*nsiv(' 
machines us(‘d in })r(‘paring sindi jirexlmds as eollV'i*, c'sse'ntial 
and otlu'r oils, maize' An*. 

As an illustration of tin* utility of such a [)lan, J may ])oint 
out that a. consi(l(‘rabU' (piantity of (‘X(*(‘llent maize* is greiw n on 
the* windwarel side' of l)e)minica. The* small e*roj)s are* reaped 
and the* e*obs are* laboriously .-^he'lle'd by the* pe'asant- preqirie'tors 
and t-heir (‘hildi'e'ii with the*ir hands, and the* e*orn is tlieii 
breiught into l?e)^e*au lor sah*. Hut. as the* i)re*pa!‘ation oF the* 
prexlne'e* by kibi-elrying is utte'rly unkne)wn to the* pe*opl(*, their 
uncure'el maize* ge*ts milde'WX'd and eate'ii by inse'cts in a slieirt 
time*, and so it is oFle'u seild at a ve'ry low^ prie*e* as it- will neit 
ke'e']), w hilst Amei*ie*an e*e)rn w'hie*h has bi'e'U kiln-elrie'd is im- 
])orted constantly. In this instance* tin* use* of a small hand 
e*e)i‘n-she'IIe*r. that wendd e*ost e)nly a few shillings, w e)uld saxe* a 
gie'at waste* e)f I ime anel labenir : anel a fe*w’ obje'ct- le"-s()ns in 
drying the* e*e)r n by a simple' pre)e*e*ss would de)ubtle‘^s le'ad te) its 
aele)ptie)n, the'rebv gre*atly e'nhane*ing tlie* value* of the* prexlue*t 
anel elriving the* impe^rte'el artie*Ie* emt e)f the*le)e*al market te) the 
gre'at adxanlage e)f the* peeiple*. 

AN AOHICrLTUKAO T.I BRAKY. 

Finally, I w oidd’sugge'st that the*re she)ulel be* attache'd to 
e*ae*h He)taiHe Statie)n a small Ke*fei*e*ne*e library, e)f we)iks on 
agrie*ult-ural s\d)je'e*ts, tei be thre)W'n e>pen te> the ])ublie. This i-’ 
1 ‘e'ally a givat ne'cel that e*oulei be (*asily suj)plie*el. Me>st of the 
(kiratoj's alre*ady posse^ss a 7Uiniber of books that havn* l)een 
purchaseei for the'ir official use*, and they are in the*. ce)ustant 
re'e‘e'i])t e)f ivports, bulletins anel e)lher ])ublie*atiems fre)in 
be)tanie*al and agricultural e'stablishme*nts in various t)arts e)f 
the tropie*al W'e)rlel. Many e)f tlie planters tve)ulel e)ft-en be^ ine)st 
glad at times te) refe'r te) wu)rks e)n agrieailtural subje*e*ts, but 
they elo ne)t pe)sst\ss the be)e)ks and tlu'y have* no nmans e)f e)b- 
taining th(*m. The e'xpemeliture of £20 a ye*ar by e*ach Station 
on works e)f reference Avould, before long, enable a most useful 
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library to bo formed which would bo of great benefit to tlie 
official staff as well as of undoubted utility to the agriculturists 
of the islands. Very likely, too, were such a library ostablislied 
at each Station, many additions would be made to it by the 
gifts of spirited I'esideiits. 

It will be seen, from tlicw remarks, that what I advo(‘ate is 
the wide dissemination of knowledge on i)lautiug mattm*s in all 
these islands. That knowledge, howc'ver, must be pi’actical as 
well as theoretical, and above all, it must be (‘xact. 

It is not enough to exhort the people to sludy s(‘ientific 
agriculture, and to tell them to do this and to do that. Th(‘y 
must be tauglit by objead lessons and by cxperiiMua^ gaiiu'd in 
the cultivation of (*rops in their owfi isolatt*d distiiets. Mo.st 
of them ai*e sceptical of the so-called “ new i)i*()(iuct s,” becau'^e 
they know that pei*sons have tried to grow tlunn ami Jiave 
failed ; and they do not, or cannot, put down tin* failui*e to tlu' 
misdirectetl efforts of uninstructcMl ])ersons. Tlic' ])eo])lc must 
see the plants cultiv^ated and brought to tlie blearing stage*, and 
the crops rea]>ed and sold, and tht*y must be satisfii‘d ))y unnii*-- 
takeable evidence that profit has result(‘d, before tii(‘y will em- 
bark in the industry. 

One of the most ])aying cultivations now existing iii 
Dominica is that of the lime. The lime tree* thrives and gives good 
crops in all [larts of the island up to an (‘l(‘vati()n of IhOO fee*t 
above the level of Hit* sea. But it was not until flu^ late Di*. 
Imray who was the greatest benefactor the island ever had 
was s(*en to be making mon(*y out of th(‘ i)roduce of th(i lime 
tree, that his advice and assistance* in ext(*nding the new indus- 
try were accepted. From Dr. Iniiay's action staided tin* 
r(*generation of Dominica. Froui the* woik of the rm[)erial 
D(*i)aT'tment of Agri(*ulture Ave hope to sec the regeneration of 
the West indies generally. 


DTStTTSSlOxV. 

The Fresident : Dr. Nicholls is well known as the author 
of “ Troi)ical Agriculture”, and one Avho tak(*s a d(M*p and 
practical interest in (*lfortsto beiudit these Coloiru‘s. At Domi- 
ni(*a new industri('s loom large because, as Dr. Nicholls rightly 
states, they arc* “ the stajdes on which the fortune's of tin* 
j)eople depc'ud.” Limes, essential oils, cacao, (*olf(*(‘ and 
orange's are Dominie-an i)rodiicts, that are already exported to 
tlu^ value of about £50,000 pe*r annum. The* Botanic Station 
in this island is one of the most ])romising of any in the We*st 
Indies. The distribution of e'conomic ])lants has ave*raged about 
40 000 pe*r annum. Tliis woi k alone is most valuable* in assisting 
local industries. How far this anel other Botanic 8tatie)ns e*an 
undertake the experiment anel sample cultivation suggesteel by 
Dr. Nicholls will deijenel eni the amount of lanel anel the) funels 
available ill each case. I am lieartily in sympathy with the 
general trend of his remarks. Many points mentioned in the 
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paper have already received attention and I know I can fully 
rely on the active co-operation and support of the Curators 
who in many eases have so long and so strenuously striven 
to render the Botanic Stations of service to all concerned. 
When the Agiicultnral Schools, withtlieir special series of 
experiment cultivations, are start(*d, as also the local or sample 
plots ill the country (listri(*ts, under the charge of the Agricul- 
tural Instructors, T have eveuy reason to hope that all reason- 
able assistance in cultivating and curing new jirodiicts will be 
within reach of all classes of the community. 


OBSERVATIONS ON PACKING AND TRANSPORT 
OP PLANTS, FRUITS AND SEEDS. 

BY .1. H. HART, F.L.S., 

Su})erintendent, Royal Botanic Gardens, Trinidad, 

To insure the successful packing and transit of any 
commodity, it is first necessary to be (*ertain that the material 
to be sent is in a lit state to be ])ackod. Plants, fruits and 
seeds are no exception to the rule. 

In the first place, a plant should be well rooted, well estab- 
lished, not overgrown, nor too small. It should be clean and 
free from injury and disease (parasitic* insects or fungi^ and 
should carry a certain numl)er of foliage leaves. 

A fruit should be full growii or mature, but not fully ripe, 
free from bruises of any kind. The stalk should not be jnilled 
out, but clean cut. The exterior of the fruit should be per- 
ftH*tly dry. 

Seeds should be freshly gathered, not kept in hand longer 
than actually necessai*y. 

The following are a feAV of the various methods recom- 
mended for packing plants, fruit and seeds. 

PLANTS. 

The art of packing plants consists in maintaining their 
vitality uninjured, while in the packed state, and in securing 
them from damage during transit. 

The best ai^pliance in which to enclose plants which have 
to be sent long journeys is the Wardian case. This may be 
briefly describee! as a glass-roofed, wooden box of any required 
dimensions. 

Plants in the tropics are nearly always in a growing state, 
and, excepting bulbous plants, they can selciom be packed in a 
resting condition. There are some plants, however, such as 
agaves, orchids, cacti, &c., which travjel well, if packed in dry 
shavings, in a well ventilated, ordinary, packing case. Roses 
and plants of like character, coming from a temperate climate, 
are best packed in the autumn in the resting condition, but 
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they should have sufficient moisture in the fmcking about the 
roots to sustain growth when they reach tlie high temperature 
and liuinidity of the tropics. 

The Wardian ease is primarily intended to preserve the 
vitality of growing plants by affording them sufficient mois- 
ture, light, and air. Tliis is effected by constructing the case 
in a certain manner, thus kc'eping up a regular supply of mois- 
ture for the use of tlie plants. Plants in Wardian cases are 
given only sufficient ventilation to prevent the intcrioi* temper- 
ature reaching an excessive height. 

There is consiilerablo variation in the form adopterl by 
different i)ackers in constructing their cases. 1 have prepared 
diagrams of three of the most common forms : — 

No. I has a roof sloping one way only; No. 2 has a gable 
roof with a flat, boarded toj); Avliile No. 8 has a sharp pointed 
gable roof. No. 1 is the cheapest, No. 3 the most exi)ensive. 
No. 1 is the cheapest, because it is of very simple construction, 
but it has several disadvantages. It does not allow much head 
room, and from its form it oiters a tempting seat to the loung- 
ing passenger, resulting in broken glass and damage to its 
contents. It is of the utmost importance that the glass of a 
Wardian case should be kept intact, otherwise, the contents are 
liable to serious injury from drought, sea-water, rats, mice, 
&c. ; in fact, the main obj<»ct of the case is destioyed, when the 

The form of case 1 have called No, 
1 doe-, not permit of easy handling 
without upsetting: for, if lifted by 
the handles, one side is found to be 
lieavier than tlie (>ther, and the ease 
turns a somersault. A well packed 
case, lK)W(‘vx'r, should be capable of 
b(*ing turned conijiletely upside down 
without injury. The condensation, 
Avliich takes place on a glass roof with 
one slope, will of course be delivered 
on one side of the case* only, and thus 
the jiacking material around the roots on the higher side of the 
case will be gradually dejirived of its moisturi' and the plants 
on that side will suffer. This ca.se is not nearly so stront^ as 
No-?. 2 and 3. 

The chief advantage of No. 2 is 
that it give.s a larg(»r amount of room 
for the same ‘\ship’.-> measiiivment ” 
than No. 1, but it has the serious dis- 
advantage of having a flat top. TJiis 
flat top condenses moisture, and the 
water accumulates on the smooth sur- 
face of the wood in large drop'-, ami 
these, instead of running down on 
the in.side of the glass, as in Nos. I and 
3, fall into tlie eiaitre of the ea'-e, and, 
if they happen to be delivtnvd full on 
the stem of any plant that plant is very likely to be killed 



glass is broken. 




2d8 

before the end of its journey. No. 2 when carried on deck, also 
admits of use as a seat. 

Tlie tliird form of case is that 
pfencrally used by the authoi'ities of 
tlie Royal (Jardens, Kew, and it is in 
tJie writer’s opinion bettei* suited to 
the transport of plants for long dis- 
tances than either of the others. The 
condensed moisture of the interior is 
ecpially distributed by the sloping 
glass roof. 

The only fault attached to this 
ease is that by “ ship’s measurement”, 
taken to the pointed apex of the roof, 
it has more cubic contents than Nos. 
1 and 2, l)ut tliis is ])]*obably more than compcmsated for by its 
not alfoi'ili ng a d(*ek s(*at. This (*a.?;e lias an advantage over 
No. 1 in that its centre of gravity is much lowei*, reducing 
the risk of turning over when liandlod. 

Wardian cases should always bo packed under cover, the 
jdaiits should lie rcvuly some time before, and should be in that 
condition known to cultivators as “damp” (i.e. neither in Avaiit 
of water, nor too wet.) 

Cleats slioiild bo arranged in the, interior of the longest 
side of the case, having noteh(‘s one inch deep and some three 
or four inches apart, into which cross bars should fit Avlien the 
])lants are all in place. The jiacking material should be light 
in w^eight and somew hat ahsoi'bent, such as leaf-mould, peat, 
or (jocoanut refuse. As the plants are ])la(jed in the ease, this 
material should be packed neatly around the pots and rammed 
iirm with a l od small enough to enter all the iiitersticies. WJien 
tinisJied, the surface of tlie jiacking should be levid and the 
rims of tlie ])ots just covenMl wdlh the iiaeking material. Clay 
l)ots, the new metallic pot, or pots of bamboo may be used. 
When plants are turned out of pots, each iilanL sliould be tied 
up ill sacking into a solid ball before ])ack in g. No iilaiit should 
ever be placed loosely into the packing of the case. It is bet- 
ter to place th(' ]>lauts regularly in row s lengtlnvays, and wdien 
the packing is linished, or wdiilc it is proceeding, some coarse 
straws oi* ilry twigs should be placed between the rows and 
these will keep the packing lirm wdien the bars are in jilace. 
The bars, one inch scpiarc, should cross the box from side to side 
tilting into the notches of the cleats. A similar (deal with 
imtclies w^ill now take the ends of the cross bars nearest the 
paekm*, and, being well jiressed down, should be seixwved or nailed 
securely. The eleating should be sufficiently strong to prevent 
the })acking from moving, even if the case is turned upside 
dowui w ith considerable concussion. The packing being finish- • 
ed. it is well to sprinkh' the interior of the case w^ith a little 
winter, but grt^at care must be e\(u*cised in this matter, as too 
much oi* too litth? may moan tin? destruction of the plants. 
The best plan is to jmek the f'ase t,w'f) or thrt*,e days btdore 
it is required for despatcli, and to close it up when seen to be 
in exactly the right condition. This condition however is one 




which only the experienced eye can s^ecine, and cannot be 
described. 

All Waidian ca-^c-^ siiould bt‘ jrla/ed with rough plate* glass, 
but if clear glass Is it shouhl Jia\ea coating insi(hM>f white 

paint, to keej) out direct light. Tlie glass roof should be pro- 
tected by cleats of wood of sunhaent slr(*ngth, j)laced at inl(‘r- 
vals which will Jiot allow coriu‘i*s of other pa(*kag(‘s to break 
the glass. It has been statcMl that a gr(*at deal of the saf(‘ty of 
the plants in a VVartlian (*as(‘ consists in ha\ing the glass un- 
broken. If this unfortunately liappens, the bi (‘akage 'luay be 
temporarily i*(*paired by t)a sting a ])aic(‘l labc*l, oj - pi(*c(* of 
light (‘loth, o\ cj* the* fra(*tur(* ; this will often sa\e a valuable* 
lot of plants from in eparable injury. It is a good [)lan whe*n 
shipping plants to put a notu'e* to this etfect on the e*a>,e. I 
have always round ship'.’ otliceis willing to attend to such 
a ti'iflmg niatt(‘iL if it hi ought to the ir not'ce*. On oiu* occa- 
siem I obs(‘i*\ (‘d a captain regula!l> siipeu int<*ndiiig the* wash- 
ing of decks n(*ar <i large* case* of \ <dual)l(* plants, in f,icl, he 
looktal after it better than the owner. 

Plants s(*nt from the liopi(*s to the te*mpi‘rate‘ zone should 
only be de*spatche‘d w h(*n th(*ie*is no dangei of cold we‘ather 
on the* voyage. I^\)i many >e*ars the* Tiinidad I )e*})ai tnu‘nt 
hasai*range*d to st*nd plants to Kuioix* and Am(*rica only din- 
ing the summer months, as it had be(*n found that nine*ty 
j)er c(*nt. of the failuies we*ie due* to ha\ mg to pass thi-ough a 
low te*mperatui*(* li(‘n(*(* all oui* ai i ange'inent'. aie* made for 
June, July, August and t he e‘ai 1> iiart ol Seplembei . 

IMants coining to the tiopics from hot house-s in temi)e*iMte’ 
crmiate*s can only be* se*nt with c(*itain sar(*t.N dining these 
months. Occa'^ionally the> ma> come* t hrough w ilh safety a t 
other time**', but th(*re is always the chance* of t he ir g(*tling a 
cold snap in the* (1ianne*l, or em a i’ailwa> })latfe)im, or wiiarf, 
A\ Inch may seriously mjiueoi ele*slioy thi*m. 

Orchids in their gi ow ing stage*s *-houlel alwtivs lx* se*nt in 
AVardian e'a^-e's, but il ie‘^tinge)i eli ie*d t he*> ma> s.ife*l> Ik* se‘nt 
in ordinar> e*lo'.e‘d e ase'^, p u ke‘d l(X)se*k\ indi> wood shavings, 
and well \ e*nt ilate‘el b^ small ope*nings. co\ e i e*d N\ith j)i‘ire)ia 
te*(l /ine‘ to ke*e*p out lats, mie-e* \c. 1die‘chi(*f [ximt in packing 
plants e)f this e-hiss is l<j "uppea-t them with the* jiacking. at the 
same time* allow ing sun»e‘i(*nt NciUilation tojiieNent le*imenta 
tion, eir mould fungi ae*e‘umulaling em t he* t ulx'i s eii le*ave's. If 
])acked in large (*ase*s, ple*nty ol struts oi bai' --hould be* naile‘d 
in the case*s stretching freim eiiie side to the* otlu'i to take* eilT 
the we*ightof the plants. andne)t allow the*in to pre'-^s toe) hea\i- 
ly one* upon another. Orchids are* be-.t sent imnK*diately 
after llowe*ring. 

^ h^ilmy ferns (spe*cies of s and II fftm HOf^ln/U hhi ) 
are lx*st semt in t iglil e‘asi‘^ (tw e‘n tin line* I cise*^ m i\ lx* uscmI), 
packing the* plants l;e*twe‘e*n la> e*i s eif se)l t damp mo'S. s(» a", to 
form with the* f(*rns a se)ft. we*1. spi)nc' nns-, all ihiough. 
Man.> lowhiml lerns jjom we‘t di-^liict'-, sue h a hiuifut ‘ind 
Muiu/iiii, will aPo go well by this nu*thod, but teiiis, as a lule. 
mubt be ill Wardian caseh. 
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A case of filmy ferns sent to Kew, as above described, during 
the past year reached that establishment in excellent condition. 

In packing plants from the open ground, for local trans- 
port, care should always be taken to water copiously before 
taking them up, so that they may contain a large amount of 
moisture, and their vitality be better preserved during transit. 

Care should always be taken to prevent the exposure of 
the roots of any plant to dry air or sun, as a few minutes will 
often do an immense amount of harm. 

FRUIT. 

My first experience of packing fruit for ocean transit was 
in October, 1873. In that year, I sent a box of Nova Scotia 
apples from that country to England. I ventured to mention 
at the time to Dr. Masters “ I think Nova Scotia bids fair to 
become the apple-producing country of the future.” How far 
this has been realised is within the knowledge of many who 
hav^e seen these apples in the English market. My consign- 
ment was a successful one ; Dr. Masters reported : “ They 

were ]jacked in coarse sawdust and came to hand almost with- 
out a bruise.” These apples were among the tii*st, if not the 
first, sent to England from Nova Scotia. To-day the tr ade is 
of considerable dimensions. I mention this to show that by 
good packing mucli may be done in the way of exciting inter- 
est in new productions in suitable markets. 

Some people hold that only valuable goods are worthy 
of good packing, and that cheap things will not pay to pack 
well. Such arguments are fallacious. So far as my own ex- 
perience goes, whatever is worth iuu»king at all is worth pack- 
ing well, for even if the packing costs more than the article 
itself it should nevertheless be put upon the market in the 
best possible condition. Cheap and ineffective packing is dear 
at any price. It is clear that it is better to expend 20 
per cent, on packing, rather than lose 40 per cent, or 
50 per cent, of the returns owing to defective packing. West 
Indian orange growers have been heard to say : “We cannot 
afford to pack the same as the Mediterranean people.” The 
reply is clear. “ Then do not expect to get a market for your 
goods.” There can be little doubt that in the fruit trade the 
profit comes chiefly in the economy with which the packing is 
carried out. By economy, I do not mean cheapness. There is 
economy in effectiveness, as well as in cheapness. It is cer- 
tainly false economy to pack fully ripe oranges in barrels for 
cheapness. 

With fruit, as with plants the material must be in good 
order. It Avill never pay to shake down the oranges from the 
tree to tJxe ground, carry them for miles in a cart and then 
shunt them into a barrel. Success can never attend such 
handling, for all fruit must be handled as carefully as eggs. A 
blow that Avould crack an egg, will certainly destroy a fruit ; 
and if such fruit is packed, no matter hov*^ carefully, it will 
assuredly arrivti at its destination in bad order. To secure 
arrival in good condition ail fruit must have been carefully 
gathered, and, without exception, treated in the most careful 
manner to prevent bruising. 
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Fruit also requires certain treatment previous to packing, 
to assist in securing safe transit. This treatment is Avhat I 
would call “ hardening.” No fruit should ever be packed wlien 
freshly gathered, but how long it should remain must be learnt 
by experience, as a great deal depends upon the state of the 
weather. Oranges should be picked at least three or four days 
before packing, and laid out in single layers until all the 
moisture, or what is knoAvn as the “ sweat” of the fruit, has 
disappeared. To i)ack fruit when Avet or damp, is to court 
certain failure. The full details of packing are too long to 
include in a paper of this kind. 

There is one point in connection Avith temperature Avliich 
must be taken into account. If fruit, such as bananas are 
kept at too low a temi)erature they become “ chilled” and 
will rot before they Avill ripen. It has been fretpiejitly 
stated that to carry fruit successfully, it is necessary to use 
ice chambers. I believe this idea to be a mischievous one, 
and it has hindered in no little degree the problem of the safe 
transit of fruit. The Jamaica No. 11 mango Avas safely sent 
to England from Jamaica in 1873, Avhen the transit took 21 
days from port to port. In 1875, and again in 1891 the 
mangosteen reached home from Trinidad in good condition. 
In no case, was (*old storage used. Apples which reach the 
V est Indies in ice vessels, if packed near the ice are valueless 
for flavour, AAdiile those brought over in Avell ventilated pack- 
ages, stowed properly in a cool part of the ship arrive in 
excellent condition, and keep their flavour for a great length 
of time. 

The exact degree of temperature suitable for the cold 
storage of fruit is not sufticiently well understood. Some 
people take it to be at or near freezing point, Avhile others 
adopt tenijAeratures of say 40 or 50" Fall.. This latter, 1 believe, 
Avould be a good tempei atm e for fruits groAvn in a temperate 
climate, but if Ave are dealing with trof)ical fruits it is probably 
too loAv. Cold storage at freezing point may ilo for dead meat, 
&c., but it is not suitable for the preservation of fruit. Still, 
we must have cool storage, and how to obtain the desired 
temperature, must be decided by ship owners and by shippers 
of fruit. 

What is required is a Avell ventilated hold, maintained 
at a certain minimum temperature whicli should be some 
10"* or 15" beloAV that at Avhich the fruit matures. Fruit Avill 
stand considerable hardship, provided it is carefully gathered, 
well dried and Avell packed. It is not easy to say, hoAV- 
ever, Avhich of these three conditions is essential. If a 
fruit is bruised in the picking, it is inevitably doomed to rot. 
If not carefully dried, it Avill almost as surely ferment and rot, 
and if squeezed or heated in the packing, it must arrive in a 
bad condition. 

The best cases for packing oranges are those furnished 
with trays admitting one layer only, Avilh bars to take' the 
weight when set on end. A very good and servic(*abl(‘ case is 
one having a capacity of two cubic feet and divided in tlie centre. 
In a barrel the lowest row has to sustain the Aveight of all 



802 


those above it, whieli may amount to soinctliing like three to 
four pouiuls ])er orange. The voniimml use of the ha vr el for 
oran{/es and shni/ar Jruit helps to briny oar heaatijnJ West 
Indian fruit tnio y rare discredit. 

The i)aekage of ])me-apples, has to be eouduetetl on tlie 
same prinei})le. They should never be paeked in bari'els but in 
light erates, each fruit having a sepaiate eompartiiient. Small 
and indif[‘ei*ent fruits are rarely ^vorth shipping and it in 
aburidan(*(‘ should be ])rese!'ve‘d or M)ld loeally. 

Mangoes ean be safely sent, if jheked in the eonditiou 
known as ‘'full,” so as to gradually ripen dm ingtiaiisit. liithis 
ease, it is aho neeessaiy to s(‘)jarate the individual fruits, and 
Jiigh elass fruit should be paeked in the manner adoided for 
aprieots and ])eaehes by European growers, namely in single 
eompailnuMits wn*tli soft parking material. 

The aetual business of parking fruit is an ail whiehonly 
praetiec' ean peileet and most of the failnies aie due to 
imptn feet know ledge of the eoiiditions whieh are iieeessaiy to 
sueeess. 

A eommon idea (‘\ist^ that eultivators ean, by iilanting at 
eeidain times of the year, get fruit sueli as mangoes aiul )>ine- 
apples to ripen at eei tain seasons. Tliis may ^omeliim^s be 
possible, but lam of opinion, after a (juai ter of a renting \ 
e\peri(‘nee, that the eoiitrol whieh ean b(‘ ('veneised by the 
grower o^er the time of lipening is small, and eannot be 
depend(‘d ution for sueeessixe seasons. If wo could (*onliol wtd 
and (by weathoi, in the same way as undei glass eulti\ation, 
something might b(‘ done; but until wo au* in a po‘-ition to do 
this, the mango and [)ine-ai)j)l(' season wdl be in June, .lul> and 
August, the eollee crop wdll eoim^ in November and Deeeinbei, 
and eaeao w ill 1 ijien in Jiim' and November, with variations 
of dates in aeeoi dance w ith the season. 

Theie is'great need for study of the i^ossible means to get 
a crop (jf fiuit out of s(»ason, for fiuit out of season is well 
known to pay. 1 think however tliat nioi e siu'ce^ss A\ill eom(‘, 
if the at taek 1 ^ eairied on from a dilTereiit diundion. It is 
true tlhit w(* might b> withholding water iniitati^ tlu' diy 
season, and by gi\ ing wat(n imitate^ tlu‘ wt‘t s(‘as(»i ; lint still 
uneontrollabl(‘ ditfeieiiees would >et leinain, for it is eh'ar that 
we eould not eontrol^the state of the atnio^l)heic‘ sui lounding 
the braneh(‘s (*\ en if wi‘ k('[)t the i*oots diy, and w(' could not 
give the dry ail* coincident w ith the dry season, during rainy 
weathei*, and if we kept a plant Avell watered, its branches 
would still be affected by the drought. 

The best means to obtain the end in view^ would bo to 
seek plants Avhieh lipen earlier or later than the geneial eroi), 
and by selection obtain varieti(‘s which come in evtrenudy 
early, or conveniently late and thus im'ct the demands of the 
“out of s(»ason ’* niai*k(ds. Selection of this kind is carri(‘d out 
in Em ope and Aineiica, and might ecpiall^ w tdl answ er in the 
trojiics if a little att(‘ntion was (kwoted to the subject. 

I ha\e dig rt‘ssed ‘-onu'W hat From ])acking and tiaiispoit of 
fruit but, 1 must [dead the excuse, that we must know how to 
get our fruit befoie we can pack or transport it. 
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SEEDS. 

Some people are under the impression that the Botanic 
stations maintain seed shops, where any kind ot‘ tropical seed 
can be piircJiased in the same way as from seedsmen in tem])er- 
ate climates. It is not so. There are very few tropical seeds 
indeed, which can be safely kept for more tlian a month, a gr(*at 
many whicli cannot be k(‘pt more tlian a week, and not a few 
Avhosc vitality is destroyed in one or two days if not ])roperly 
eared for. Thus, a seed shop under European conditions for 
tropical seeds is impossible. 

Tropical seeds [)ossess for the most part a very fugitive 
vitality, and are easily destroyed by an excess of eitlier 
drought or moisture ; but more ((uickly by tlie former. Even 
if left exposed to air, the humidity of wkicli is genei'ally 
high, they suffer largely, but if in a [)ositi()n wlnn-e the alter- 
nations of dryness and humidity can alTect them, they are 
destroyed in a very siiort tune. 

Proi)er methods have therefore to be deviled to keei) them 
in a suitable state until they reacli their destination. 

Su(*h seeds as mango, cashew, nicker beans, some i)alms 
<fec., can stand a large amount of liardship and Avill keep for a 
long time, anti may be packed in bags or boxes for transit. It 
is (piite a different matter, however, with seeds of xViiovav- 
2)UH, Jh'ositHKHi, A }nJwrsfia, CantUloa^ Jlevca, Cijnomctm Acc., 
tV:c. Such seeds jnust bt^ ])reserve(l in a suitabh' medium 
to keel) them in good condition and ])rescrvo them for any 
length (»f time either in hand or on a journey. The best medium 
found so far, is the fine dust or short libi’t^ from the interior of 
the cocoanut, commonly called cocoaniit refuse. This material 
is the lightest that can be employed and answers Avell for almost 
any kind of se(*tls. It is especially suitable for i)acking in tins 
for transmission by post. 

Anotlicr material Avhi(*h has been suctiessfully used is 
weatheTcd chai’coal dust. New or unAveathered charcoal dust 
is just as bad for packing seeds as weathered dust is suitable, 
on account of its caustic character and the amount of moistui*e 
it w ill absorb from seeds packed in it. A danger a\ ith both 
matei’ials is, that spores of certain fungi get into them and 
destrt)y the s(*eds they (*over. 

Packing for delicate seeds should not be too dry or too 
Avet, but a liai)py Jiiedium betwH^en the tAVo, just sufficient to 
prcA^ont the seed losing moisture and insullicient to start it rap- 
idly iiito growth. On the wdiole it is better that seeds should 
germinate on the Avay than be kept too dry, provided the pro- 
cess of groAvth does not reach beyond a certain stage. 

Experience teaches that greater success is met Avith if seeds 
are started on their journey as soon after harvesting as possible, 
and not kept a day longei' than is nec(\ssary. If only recpiii’ed 
for home use, they are best sown as soon as possii)le after being 
gathered. 

There is another dangm* to whicli even the hardiest of our 
seeds are subject, and that ir^, the attacks made upon them by 
ants, weevils, and other small insects. Seeds which have siif* 
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fered in this way are often to all appearance perfectly sound, but 
a close examination will generally show that the germ or groAv- 
ing I 3 art has been entirely destroyed. The seed is therefore 
useless. 

Persons living in tcini)erate climates, witli no experience of 
the tropics, can hardly believe that seeds cannot be dealt with 
in the trc>])ics as in temperate climates, viz, gathered, cleaned 
and placed in a “dry drawer’* until required. Proof thati 
imported seeds will not keep is to be found in the universal 
complaint of the bad quality of the seeds wliich are on sale. 
Many trials of freshly imported seeds have been made at Trin- 
idad. As a rule, tlu^y have been found to be good on arrival, 
and to lose vitality exactly in proportion to the time allowed 
to elapse since they were imported. 

Peas, which on lir?^t ai rival showed a germination of 08 
per cent., kei)t for one inoutli in a dry drawer will have their 
vitality reduccul to K) per cent, and in three months’ time not 
10 percent, will gcrjiiinatc. Other kinds of seeds are affected 
in a similar way. If tlie period of test, liowever, happens to be 
in the dry season, vitality will be found to be more persistent. 

These facts w(M(‘ ri'cognised many years ago and have 
been met, by ordering f)criodical supi)lies at frequent intervals. 
Seeds can be kept for a greater length of time if they are import- 
ed in packages which have been sealed in dry air in the tem- 
pei’ate zone and only unsealed as required. The best packages 
for seeds are small tins opening readily with a thumb piece, 
like Huntley and Palmer’s biscuit tins, or the tins used for 
packing Caj3stan tol)a(‘co. 

Continental seed'-men adopt new methods quicker than 
English traders. Tlie latter do not appear to exert themselves 
to keep the West Indian trade. 

The transport of sc^eds should always be made by the 
quickest route and by parcel post, where possible. C/onse- 
qiiently they should be put up in light and handy packings. 

SUMMARY (a) plants. 

1. Always select healthy and well-established ])lants. 

2. Use dry well- ventilated cases for orchids, cacti, bulbs, &c. 

8. Pa(jk filmy ferns, mosses, Ac., in damp moss in closed 
cases. 

1. Pack jdants in growth, or likely to come into growth, 
in Wardian cases, well battened down, and see that the 
case contains the proper amount of moisture before finally 
closing. 

5. Adopt the safest case, and ventilate sufficiently. 

0. Take precautions to minimise i*isk of injury during 
transit; in particular guard against excessive illumination, 
drought, disi)lacemeiit and movement of packing material, 
breakage of the glas^, change.-^ of tempera tin e, and damage 
from salt wate?*, aidmals, (»te. 

7. When packing i)lants for short distances, it is sufficient 
to protect the roots and prevent rapid evaporation. 
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fh) FRUIT. 

8. Pick the fruit when inaturo, but not over-ripo. 

9. Let the fruit stand some time before paekiuj? so as to 
ensure a hardened surface and freedom from moisture. Handle 
it as carefully as egpjs. 

10. Pack so as to prevent movement and bruising, but do 
not squeeze. 

11. Pa(*k in small cases, )iof hi barrels, and use cheap and 
light packing matei*ial. 

12. Do not allow fi’uit to travel in too high or too low a 
temperature. 

18. To obtain supplies of fruit out of season, select early 
and late varieties. 


(c) SEEDS. 

14. Transport all tropical seeds as soon as harvested. 

15. Keep seeds secure from attacks of ants and weevils. 

19. Pack shortlived seeds in dam[) (‘ocoa-uut fibre, or 
v^eaiheved charcoal refuse. 

17. Ship always by the shortest route. 

18. In the tropics import packages of Kuroj^ean seeds in 
airtight cases, and open as recpiired. 

[note added.] 

E.viraci from Gardeners' Chronicle,"' No. (174 ~VoL XXVI,, 
Nov( m her JJ, IStKf, 

INFIAJEm^E OF DR VINO UPON THE GERM INATION OF PALM SEEDS. 

Seeds of Oreodo.va regia sent dry, ])ackefl in (‘apsides of 
pa])er, did not germinate tdl after the lapse of om^ yevar ami a 
half ; w hilst seeds sent in nmist wood cliarcoal gei'uiinated in 
a few weeks after sowing. Comparing results, it Avas evident 
that out of about forty s pencil's of palms, only three oi four 
sp(H‘ies germinated Avhen the seeds Avere sent over Imre dry, 
and of these only *i few seeds ; Avliilst almost all the seiMls of 
nearly all tlie species germinatcnl Avhen the seeds had been 
packed in a moist medium, and arrived in a moist slate. —Dr, 
Udo Dainnier, Gross Lichfcrfelde, near Berlin, 


BEB-KBBPINQ IN JAMAICA. 

BY JAMES DOIDGE. 

Lecturer in Bee-keeping to the Agricultural Society of Jamaica. 

Modern be^-keeping in dovetailed hives, with moveable 
frames, may be said to have been introduced into Jamaica 
about five years ago. Previous to this period a few improved 
hives, called the Simplicity,” Avere imported ; but very few, 
if any, were successful. Great impetus was given to modern 
b^-keeping in Jamaica by Mr. George Nash of Mandeville 
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who started the first large modern apiary in dovetailed hives, 
in the jiarish of Manchester about 4 y(‘iU*s ago. 

Till* )ugh tlie exertion of this gentleman, as a member of 
the Board of Management of the Jamaica Agi'icultural Society, 
(|ueen“be(\s were admitted thi’ongli tJje jiost — although the 
Post-master of Jamaica opposed it when first appealed to. I 
wrote on the subject to the ]\)st-master Chmeral of the Ihiited 
States cojiiplaining that (jnecn-bt'es sent me from different 
parts of America had been returiu*d to tlic scMulers by the Post- 
masters of New York city and Boston. In r<‘]>ly he wrote me 
that if the postal authoriti(‘s of Jamaica would r(‘ceivo tJiem 
lie would issue orders accordingly. On recidpt of this letter 
Mr. (leo. A. Douet, 8e(*retaiy of the Jamaica Agricultural 
So(*iety, Lrouglit it under the notice of the (iovernor. Sir Heniy 
Blake, whose i)rom])t reply was : “ Certainly, Mr. Oouet, orders 
will be issued at once to admit (pieeii-bees through the Post- 
ohice.” Now, hundi'cds of pure Italian rpieens are impf)rted from 
th(‘ States at a cost of from one to live dollars each, liefore 
proceed ng further with this pa])er, 1 beg to be allowed tobi'ing 
to the noti(*(‘ of tlie Im])erial Commissioner of Agriculture for the 
West ladies that a dreaded disease called “ foul brood” is very 
common in Cuba and orders should be issued that no (pieens 
or bees be allowed to be imported into any of the West Indian 
Islands from that countiy. On this point T beg to refer tin* 
Commissioner to i)age 410 of Langstrolh “On the Hive and 
Honey Bee” and especially to the wood-cut on page 44S 
takem from T. W. (k)wan of Jjondon, the gri^atcst living au- 
thority on the disciises of bees. As soon as wc^ succeeded in 
being allowcni to import (piemens into Jamaica our next task was 
to get bec^-supjfJies i)la<‘ed on the frcH) list of impoited goods. 
This was taken u]) by the Hon’ble K. B. Braham. Member of 
the Legislative Council for Clareiidc^n. He phmed the matter 
before the C'olonial Secretary, the Hoii’ble P. Kv'ans, wlio 
Iiromised to iilace b(»e-sup[)lies on tlie free list in the bill he 
was then preparing. Tliis bill jiassed without objection, no 
bee-supplies will remain free of im])ort duties for the next 
six years. A sketcdi of the history of bee-kcM^ping in Jamaica 
would not be complete without mentioning the firm of Hooper 
Brothers. They are Apiarians of long standing and impen-ters 
of bee-supplic's as Avell as myself. Two years ago they pro- 
duced 100 casks of honey of 400 lbs. each from 200 colonies of 
bees — that is, the honey produced during the first year was 
worth as much as the a])iary that actually i>roduced it. The 
great advance in modern bc^e keeping in Jamaica during recent 
years is largely due to Mr. Geo. A. Douet, Seci'ctary of the 
Jamaica Agricultural Society. It was he wlio saAV the possi- 
bilities of this branch of rural industry and brought it promi- 
nently before the Society who gave a grant of £50 to pay the 
expenses of a Lecturer to go over the Island and give demon- 
strations in every parish on modern bee-keeping. A second 
grant of £50 was afterwards given for the same pur pose. Mr. 
Douet accom})anied the Lecturer to the xmrishes of St. Thomas, 
Portland, St. Ann’s, St. Andrew's, Trelawny, St. James, Hanover, 
Clarendon, Westmoreland and Kingston. On account of sick- 
ness Mr. Douet was unable to accompany the Lecturer to St. 
Elizabeth, Lectures have also been given in Manchester, but 
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the Lopturer bcinp: a inomber of tlic Central Manchester Agri- 
eultural Society these Jectiires were ^^iven nndcr the auspices 
of that Soci(‘ty at- Maii(]('ville. In reply to the (pie^tion, does 
modern bee-keepinj? pay? I say, Y(‘s and Xo. It i)ays well, if 
well managed. It will not j)ay if carelessly attendcHl to. My 
bees have paid from 85 to 75 ])er cent, on their lirst cost. A 
lady ill Vere, in Clarendon parish, last season laodnced over 
10,000 pounds of (‘xtracted honey. She had only been in the 
bi'e-business a little over 18 months. Sevm^al tim<‘s she became 
discouraged, but, being a iilucky little woman, sin* was deter- 
mined to go on “for one more sea'-on.’’ Cltimately slie (*x- 
tra(*ted over 10,000 lbs. from 80 colonies of bec‘s. 1 may intui- 
tion that a “colony" of bees is a brood nest and as many 
“ supers" or sur])lus boxes as may biMH‘i‘d(‘d. This lady used 
as many as live “su|)eis". She livt^s in an ideal location 
mangrove on one side \iith logwood and other hont^y-pro- 
ducing plants and trees on the othei*. 1 claim for this lady 
and Jamaica the largest avtu*agc crop of honey from a given 
number of hi V€‘s [iroductul any w iiere in the world. In regard 
to the differcnco betwi'cn th(‘ results obtained from tin* old 
box liives and those from moveable frame liives, during one 
of my lectures at Mont ('go Bay 1 asked all in esent to hold up 
their lia lids Avlio had ever ke))t hivu^s on the old “ turndown- 
box" plan. Many lu'ld up their Jianch’. 1 then aski'd one old 
man to state for tlu' bc'nefit of th<' audience wliat he (‘onsideivd 
a good average crop for one hive. Ih' rc'plied “ Om' and a half gal- 
lons, Sii*". IMiis iseipial to about 21 lbs. of hoiu^y. T asked a 
young bee-k(H'])er from Port Maria to state the best cro]) from 
one improv(‘d hivu'he had jirodutu'd. Jlis reply was A little 
over 400 lbs., Sii ". This ciop was ])roduc('d from a “12-frame 
hive" and a good sti’a in of Italian bees. I consider an average 
(*]■()]) of 112 lbs ])er colony for the an hole apiaiy a very fair 
jiV(‘i‘ag(*. Of course the location, tin' cpiantity of honey-yield- 
ing plants in th(' neighbourhood and, above' all, good manage- 
ment Avith good (pieens are all factors that must not be neg- 
h'cted. 1 hope' in the near futui’e to be able to pr('[)are a list 
of honey-yi(dding jilants in Jamaica. Several bee-keei)ing 
friend^- in ditTeit'iit ])arts of the island are already hel])ing mo 
in this direction. As soon as it is complett'd, 1 hope to submit 
it for n'vision to the Director of Public (iardens and Planta- 
tions Avho, long ago, promised to give me the colonial as \ag 11 as 
botani(*al names. This will be a valuable contribution to beo- 
k('eping, not only in Jamaica but in the AVest Indies gem'rally. 
Be(*s will 2 )ay on a colTee or any fruit-jiroducing plantation 
even if they never give a ])ound of honey or wax. I know of 
a coif ee estate that gave 105 bags of full, clean coffee; Avhile 
the liglit coffee did not lill a bushel. The reason of 
this was iu)t far to s(»ek. There Avere on this ]Alantation 

150 colonies of Italian bees, with 50 to 80,000 be(\s in 
each, and for the two days AA'heii the coffee was in floAver 
these hard toilers visited every bloom on OA^ery tret* several 
times. I once marked a certain flow(*i* and stood watching 
it for an hour, and I saw five bet's \dsit it during that 
time. Bees, it is AN^ell knoAvn,| gatJier honey and ])ollen at the 
same time. A gentleman in Westmoreland (Jamaica) has 
invested in bees believing that they will greatly improve his 
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pimento erop. The orange, lime and citrus crops generally 
would bo very greatly benefitted by the addition of a few 
colonies of bees in their neighbourhood. 

1 may add that Jamaica “ extracted honey” is fast gaining 
a name in the markets of Europj. Again, our bees- wax is always 
quoted at about 10/- to 12/6 per cwt. higher than any other wax 
sold either in the Loudon or any of the Continental markets. 


[Notk Xdded.) 

The following table, kindly furnished by the Hon’ble James 
Allwood, Collector-General, illustrates the value of the Exports 
of Honey and Bees-wax from .Jamaica during the years 1888 and 
1898 respectively : 


HONRY. 


1888. 

1898. 

Countries. 

Value. 1 

1 

Count! ies. 

Value. 

To United King- 
dom 

f S. ( 1 . ' 

1.81.) 2 0 

To United King- 
dom 

£ b. d. 

1,104 0 11 

„ United States 
America 

1 

1 

25 11 0 

Ujiited States 
America 

938 19 10 

* „ Foreign States^ 

8 0 

1 

„ (Jermany 

21 2 10 

Total ^ 

1 

^4^1,811 1 0 

Total . . 

£2,124 3 7 
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BEBS-WAX. 


1888. 


1808. 


Countries. 


Value. 


Countries. 


Value. 


To United Kiiig- 
(iom 


^ d. 
1,772 17 () 


„ United States 
America . 


41) 17 () 


i| 


Total 


I 

4:1,822 15 0 



£ 

s. 

d. 

To United King- 




dom 

0,1 17 

1 5 

0 

„ United Stales 




Amin i(*a 

1,04(5 

7 

8 

„ Canada 

28 

1 

10 

2 

„ (Jermnny 

1 110 

11 

0 

„ Bel mudci 

88 

10 

0 

,. B.AVest Indies 

12 

10 

8 

Total 


14 

0 


It i^ evident from the above tables tlial dui injj: the ten 
year‘s from 1888 to 1808 tin' \alue ot lumey e\))()ited fjom 
Jamaica has increased from i:i, 841 to £2,121; and tliat during 
the same ] period tlu’ value of bcH's-vv a V ex])()it(M] has imaeased 
from £4,828 to i‘10,880. 

The total export of both honey and wav has therefore 
increased from £0,1(57 in 1888 to £12,513 in 1808, oi moie than 
doubled during that period. 

Some share of this increase is no doubt due to the intelli- 
gent a(*tion of tin* Jamaica Agruadtuial Society in employing 
Mr. Doidge and its admirable Secretary (Mr. (jJeoige Douet) to 
make iieriodical a isits to countiy districts and to encouraging a 
better system of caring for the bees and recovering honey and 
wax. 


LEGISLATION SUGGESTED FOR THE TREAT- 
MENT OP INSECT AND OTHER PESTS 
AFFECTING ECONOMIC PLANTS. 

DISCUSSION. 

The President : At the last Conference Mr. Kavv cett read a 
paper on the prevention of the inti eduction and spread of fun- 



310 


gold and insect pests. He pointed out that when we grow 
plants of one kind on a large scale, they are specially liable to 
be attacked by disease which may not only destroy them but 
cause ruin to the plant('r«. Ho instanced the case of the coffee 
loaf disease in ('eylon, and the many insect pests that have 
attacked crops in vaj ioiis parts of tlie world. Mr. Hawcett 
recommended: (a) tJiat all nurseries and Botanic Gardens 
should be periodically inspected by a Botanist and Entomolo- 
gist and, Avliere uecessa7\v, all inl*e(*te(l stock should be destroy- 
ed ; (b) that a Jjaw should bo passed in every Colony in the 
West Indies emi)()U ering the Governor to ])rohil)it the importa 
tioii of seeds or [)lants from any country on reasonable grounds 
of tlio [)ossibility of infection. In tlie course of the discussion 
following Mr. Fawcett’s j)ap(M*, it was stated that the injury 
done to (*i*o])s ])y insect and fungoid j)(\sts was a])pai*ently 
in(*reasing, that thousands of pounds were in eonsecpience 
annually lost to cultivators and in some localities there was 
dangtn* that one or two industries would liave to be abandon(‘d 
altogethei’. In order to give' practical effect to th(» opinion 
exj)rcsscd last yeai*. the Sc<*retary of State has approved of the 
at)pointment of an Economic Eiitomologist on tlie Staff of the 
lmpe)*ial Department of Agriculture. That ollicor has 
already entered upon his duties. Further, an important 
desj[)atch (dated the 8r(l October J 81 M)) has been ad- 
dressed by the Secretary of State to the (hwernors of the 
West Indian Colonies re(‘ommending measures which it might 
be j)ossible to take for lh(‘ double i)ur])()se of checking, and, as 
far as possible, ei'adicating existing diseases and ])revciiting 
them being communicated from Colony to Colony in the West 
Judies, or b(*ing introduei'd into the West Judies from other 
countri(‘s.'' This despatch, and other correspondence bearing 
on the subject, has beiai i)riiittsl aiui is already in your 
liaiid.s. It would b(* useful to point out tliat in the case of 
insect pcsts already in a country, in i)r()(*css of tijiie a ])alai)ce 
aj)))cars to b(* (‘slablisljcd and, altljoiigli ]jre^ont, they do 
not always (t?ins(‘ serious damage. On the othci* hand, iji 
tlie (*ase of new introductions, it often happens that the 
liest acipiiies great vigour und(M* new conditions and serious 
injury is done to crop*^. This so generally hapixms that 
it lias been assumed tJiat wJiere (‘xeessive damage is done 
by an insect ])pt, that pest is of forengn origin. Whether 
we (*aii be eiitindy succ('ssful in our effort'? to keep out cer- 
tain insect and fungoid [lests remains to be seen. There can, 
however, be no doubt as to the duty imi)osed upon us to 
keep a Avatchfnl eye on tlie possibilities of sucli introduction 
and give timely warning of the dangers to wdiich crops may 
be exposed. My obj<'ct now' is to invite discussion and obtain 
the oj)inion of this Conference as to What is, and What is not, 
possible to be done to meet the eircnmstaiices of these Colonies. 
The points which might be usefully discussed are as follows : — 

( 1 ) Is Legislation necessary to prevent the introduction of 
insect and fungoid pests from Ckdoiiy to Coloffy in the West 
Indies or into the West Indies generally frojii other countries ? 

(2) If such Legislation is necessary, would it meet require- 
ments, following the example of Jamaica and Trinidad, to em- 
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power the Governor by proclamation to prohibit from time to 
time the importHtion of certain plants, portions of plants or 
seeds, from certain places to be specially named ? 

(3) Whore total prohibition, as indicated in (2), is not 
desirable, would it be i) 0 '^sible to organise a system of inspec- 
tion of plants, cuttings, etc., by competent ofiicers, at the ports 
of landing? Healthy plan t-^ might be admitted, under a sys- 
tem of quarantine, l^ut tlio^e seriously diseased should be 
immediately destroyed 

(11 As an alternative to (3) would it be pos'^ible to rely on 
a certificate, given by tlio j)erson sliip])ing tlie plants and 
countersigned (as in Queensland) by the J)ei)artment of Agri- 
culture, stating that the plants aie fioin a healthy stock (that is 
are free troni diseases) oi , that before sliij)ui(mt, they liad been 
disinfected under ()fti(*ial conti*ol ? 

As Mr. FtUt cett introduced the subject at tlie Gonfereiice 
last year 1 would ask him to be good enough to open tlie dis- 
cussion to-day. 

Mr. Faw( ktt : 1 liave not prei)ared notes on this subject 
to place before the Conference*, but 1 tvould take the opportuni- 
ty of saying a feu words v\itlj especial r(‘ference to Jamai(‘a. 
In Jamaica Ate hate found it necessaiy to obtain legislation giv- 
ing the Go\ einor geiiei al power to pioliibit the im]>oitation 
into the Colony of cei tain seeds and ])lants. W(* have since* 
ge)ne furtliei*, and tlie importation of ceitain (*itrous plants (or- 
juiges etc.) is only allowc'd at one poit, namely , Kingston, after 
inspection by a (xONermnent ofticei. For some plants, as for 
example cohee. tlu*r(‘ is ab-,olute ])i ohibitiem, A\ith the single 
exception tliat the (ioveu ijm(*nt (hirdens may inq)ort a sj)(‘cial 
variety of cofTce. but only thiough the Hoyal Gai*dens at Kcaa. 

As a fui ther pre(*aution a system of quaiantine is imposed. 
Citrous iilants, Avhicli are veiy liable to attack by scale insects, 
are dealt with in this manner at the poit of entry. In addition 
to inspection 1 am of opinion th(\y should und(*rgo fumigatiem 
Avith hydrocyanic acid, which, piojierly ap])lied. would probab- 
ly destroy both insects and egg'^. The plants should be kei)t in 
(piaraiitiue under tlu* obserA^ation of a (‘ompetent ofticer, pre- 
ferably an Entomologist. Jt is recogni/.ed that mere inspection 
on landing is not in itself -^ulticii'iit. 

Thk Presidknt : How AA^ould you propose to deal Avith a 
large imiiortatioii of cane plants ? 

Mr. Fawcett : 1 Inne not considered that (|uestiou, but I 
should be A^ery loth to allow the indiscriminate distribution of 
cane plants from one Colony to another. At the last conference 
I obtained 200 tops of B. 147, AAhieh, on arrival at Jamaica, Avere 
found to be A^ery badly infested AAitli borer and other diseases. 
They Avere in consequence destroyed. T am of opinion it is 
dangerous to introduce largo quantities of cane plants AAithout 
some guarantee th^it they are free from disease. 

The President : In British Guiana al the present moment, 
owing to severe drought, the planters have lost a large number 
of their young plants. They cannot replant without introduc- 
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iuK cane-topfi in considerable quantities from other colonies. 
Would you prohibit importation in such a case, or rely ou 
inspection only ? 

Mr. Fawc KTT : I really do not know what to advise. The 
cane tops migiit be fumigated or steeped in some solution 
which would kill the insects. There should also be careful 
official inspection, (vertihcates from the place of shipment are 
open to susi)icion and cannot be depended upon. 

The President ; Fumigation might be useful with grow- 
ing i)lants, but cane-tops are difficult to deal with. The use of 
a solution for steeping the tops would possibly be more 
effective. Iji Queensland, oranges, before they are exported, 
are fumigated and a certificate, issued by the Department of 
Agriculture, is accepted in the other Colonies as a guarantee 
that the fi*uit is not likely to cause the spread of injurious 
insects. 

Mr. Hart : Before we legislate to prevent the introduc- 
tion of a pest into a Colony we must be certain that the jiest 
is not already present. Hence it would be advisable to legis- 
late only for certain recognized diseases, which are unknown 
in the C^olony in (piestion. Fumigation may do for some 
insect ])ests, but I am doubtful as to its efficacy in the case of 
fungoid diseases. Personally 1 should support measures for (1) 
inspection, (2) fumigation, and (3) in the last resort, of total 
prohibition, provided these can all be (*arried out without 
unduly interfering with legitimate trade. 

Mr. Quei.(h (British Guiana): Whilst an Ordinance 
authoiizing prohibition in cases of emergency is desirable in 
British (fuiana, it is open to question whether it would be of 
such value there as in the smaller West Indian Colonies. The 
mainland of South America already contains so many pests, 
both native, and introduced forms of world- wide distribution, 
that 1 fear we have almost as many diseases as could possibly 
be introduced. At the same time, I do not think we should 
prevent, or seek to minimize effective steps which may be of 
service elsewhere. We must also bear in mind that jjests which 
attack one plant in one locality, may attack others if introduced 
elsewhere*. 

With regard to the question of inspection, whilst it would 
probably be effective in the case of small consignments, I should 
not like to say with certainty that it would necessarily be of 
service or practicable with large consignments of plants, or, 
say, with siiiploads of cane tops. 

Rev. Dr. Morton (Trinidad): This subject is closely con- 
nected with that of dealing with ])ests already existing in the 
Colony. We are troubled in Trinidad with numerous pests 
and now we have a new one — the West Indian Dodder (Ctes- 
enta)- -probably introduced during the last few years. It first 
made its appearance in the neighbourhood of Port-of -Spain, and 
rapidly spreading to the villages of the interior, soon became 
a great nuisance. Mr. Hart and myself moved in the matter, 
hoping to check its progress, but the Government had no 
powers to deal with the particular case. 1 believe the Gover- 
nor of each Colony should have power to order the destruction 
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of trees or plants infested with dangerous pests. With regard 
to imported plants there should be powers of inspection, and, 
if necessary, total prohibition. I do not think that mere 
inspection at either the shipping port or the port of entry 
would alone be sufficient. To be effective there should be a 
quarantine for observation of all plants after importation. 

Professor Carmody (Trinidad) : This subject has already 
been discussed at the Agricultural Society in Trinidad, and 
the planters, as a whole, are, I believe, opijosed to any 
system of quarantine involving detention at the port of 
entry. I advocate powers to follow up plants after entering 
the Colony ; the destruction of plants only being enforced 
wdien disease has proclaimed itself. We should in my opinion 
demand a clean bill of health from the port of shipment, and 
a guarantee from the owner of the estate from which the 
l)laiits liave come, countersigned by some official with local 
knowledge, that the estate is free from disease. 

Sir (lEORCiE PiiiE (Barbados) : I should suggest that cane 
tops required foi* shi])ment, for instance from Barbados to 
other Colonies, be inspe(*ted by a competent officer in the 
field before they are cut. This would save exi)ense and 
loss to the estate, and also enable the officer concerned to see 
t'xa(*tly the condition of the canes from which tops are to be 
taken. There should be little or no doubt afterwards as to the 
healthin(*ss of the tops. They might still be inspected at 
the i3ort of entry to satisfy local re(piii‘ements. 

The President : We have had a very useful discussion on 
the ])oints placed before the Conference, and it should not be 
difficult to recommend legislation to meet immediate require- 
ments. As regards i)ests already established, or in course of 
establishing themselves in these Colonic's, 1 am strongly of 
opinion that the locjil Covernment should have general powers 
to deal Avith each case as it arises. The Ciiscufa pest referred 
to by the Rev. Dr. Morton as (causing concern i»i Trinidad, is 
also spreading in Creuada. In this and similar circumstances, 
it might be useful that action be taken on the lines adopted in 
the Straits Settlements in dealing with beetles in the cocoa-nut 
palm. The cocoanut industry Avas threatened AAuth serious 
injury, if not extinction. The (jovernment passed a laAV 
retpiiring all persons pos.sessing cocoa-nut palms, in such a 
diseased condition as to become a source of danger to neigh- 
bouring plantations, to cut doAvn and destroy such trees. If 
this was not done Avithin a certain time, the CoAa'rnment 
undertook the w'ork and charged the expenses to the oAvners. 
The hiAV has been in opc'ration for sevc'ral years, and I under- 
stand it proved siuicessful. The Avork was entrusted to the 
Department of Gardens and Forests. I recommend that copies 
of the LaAV above referred to be obtained from the Government 
of the Straits Settlements, together Avith any papers and reports 
issued on the subject. 1 quite agree that the best Avay to 
encourage good cultivation is to protect the careful planter 
from the results of the carele.ss action of his neighbour. We 
may pass uoav to measures for keeping out and protecting 
ourselves from pests known only in other countries. This 
can only* be done by regulating and controlling the intro*- 
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diiction of seeds and plants from infeoted sources. I am 
of opinion that it is desirable in the first place to 
recommend a “ Plant Protection Law” giving general powers 
to the (lovernor, with tlie a(lvi(*(‘ of tlio Executive Council, to 
issue a Jhoclamation, as omihion i-ecpiires, prohibiting the im- 
portation into the Colony of ])l‘Uits, seeds, berries, and other 
articles, affo(‘ted, or suspected to be affected with disease, from 
a certain country or countries. “The Seeds and Plants Im- 
portation Law, 1884’* passed in Jamaica appears to me likely 
to meet the circumstances of most West Indian Colonies. It has 
ah'cady, I believe, been adopted in the Leeward Islands. Under 
this La^v (as will b(' ^hewui later) the imimrtation of seeds 
or ])lants may be prohibited absolutely from certain countries ; 
or they may be imported subject to inspection at the port of 
entry, and, if infected, ‘‘they shall thereuixm be destroyed.” 

In Queensland “The Diseases in Plants Act of 189(1” is 
intended not only to deal with the im])ortation of plants but 
also Avith plants already under cultivation in the Colony. The 
owner of an orchard in Queensland alTeeted with disease is 
servi'd with a notice recpiiring him, within a given time, to 
take measures to eradicate the diMsa^^e: (1) by destroying all 
fallen and decayed fruit, by boiling, or burying tiiem “beneath 
not less than one foot six inches of solid eai’th (2) by spray- 
ing his ti’ces (acc'ording to the nature of the disease) either 
with a “resin wash for scale insects” or “ sulphur, lime and 
salt w^ash” or “ Hor<l(»aux mixture.” If we are to deal elfective- 
ly with insect and fungoid pests, it is absolutely ne(*essary that 
the Coveriiinent of these (\)lonies should liave powers some- 
what analogous to those indicated above. If the ])lanters in 
a (hnnocratic community, like that of Qii(‘ensland, ai*(' willing to 
submit thems(dves to rest i-ictions of a mor(M)r less stiingent 
character to protec't their crops there should be no serious 
difficulty in adopting similar restrictions, wdjtm cii’ciimstaiices 
actually demand it, also in the West Indies. 


APPENDIX. 

SWrefn)'ij-()f-Sffff(> iofhe (iorernors, HarlntdoH, British (hiiana, 
JanKticfi, Trinidad^ Lcctrard Islands, Wind ira rd Islands, 

DoAvning Street. 

8rd October, 1899. 

Sir, 

My attention has been draAvn from time to time to the 
losses sustained by planters in the West Indies, owing to the 
prevalence of disease of various kinds in the sugar canes and 
other economic i)iodiicts, and to the danger of such diseases 
being spread and increased by the introduction of diseased 
plants from else Avh ere ; and at the recent Agricultural Confer- 
ence at Barbados the (piestion AA^as the subject of some dis- 
cussion. 

2. Legislation has been passed in some Colonies for the 
purpose of prohibiting the importation of certain seeds and 
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plants from particular countries affected by special diseases, 
such as. the Ceylon coffee leaf disease, but no system has been 
adopted in any of the West Indian Colonu^s for the supervision 
of the introduction of economic jdants so as to check, and, if 
possible, prev(‘nt the importation of diseasetl spec'innms. 

8. I have taken advantag(3 of Dr. orris’ ])resence in Eng- 
land to consult liim as to the measures which it might be ])ossi- 
ble to take for the doubk* }mr])ose of checking, and, as far as 
possible, eradicating existing diseases, and pie venting their 
being communicated from (’olony to Colojjy in the W(‘st Iiulies, 
or being introduced into tlie West Indies from otlier i)laci\s. 

4, With regard to the first of these objects the dilliculties, 
as I understand, which tlie planters liave had to contend with 
hitherto are two fold, firstly, the dilliculty in some cases of 
identifying th'^ specific nature of the disease itself, and second- 
ly, the want of (*xpert advice as to the projici treatment to be 
applied for its eradication. 

5. Specimens of dis(*ased plants or of ins(a*t- pests iiav’e 
oc(*asionally IxMm sent to this countiy for examination, but 
while such sj)(M‘imens ar(* naturally on their arrival hei*e not so 
suitable for examination as they would have been on the s])ot, 
the time lost in su(*h a refei ence may be of serious conseciuence, 
nor would it bo ])Ossible to meet the dilliculty to any but a 
V(*ry small extent in this way. 

(i. 1 have therefore conu^ to the conclusion that there should 
be some oflicei* in lh(‘ West Indies possessing the I'cipiisite ex- 
pei’t knowledge, whose duty it should b(» to advise the Govern- 
ment, as also individual i)lanters and others, on this subject, and 
to deli^er lectures from tinu' to time uiuUn* thc‘ direction (*f the 
Commissionei' of Agriculture. Jt is accordingly ])r()])osed to 
a])))oint an Economic Entomologist an ho will b(‘ on th(‘ staff of 
the Imperial Department of Agriculture, and A\hos(‘ salary and 
travelling expenses will 1 k‘ ciiarged to the Imju'rial grant for 
that De[)artnu*ut. The sei’vict's of this Ollicer will in the first 
instance be available for tlu* West Indies generally, but, should 
the demands upon his time hereaft(*r ])i*ove more than ho can 
meet, it ill be necessary for the (Jova'i nments of the largm* 
Colonies, vi/: British Guiana, Jamaica and Trinidad, to provide 
for their own ivcpiirement^ in this respect. 

7. With regard to the second object in view, viz: the super- 
vision of the imi)ortation of economic plants, it appears to nie 
that a system of inspection might b(' deviscMl under which all 
im])orted ])lants should be inspected by an Officer of the 
Government (who might be the Dii’ector, Superintendent, or 
Curator of the Botanic Gai'dens) before being remov(*d ; and 
further that in the cast* of all plants passed by the Inspectoi*, 
Avith the exce])tion of plants intended for the Botanic Station, 
the addiess of th(*ir destination should be taken, and the 
plants key)t under observation for so long as might be consid- 
ered necessary. ® l^lants intended for the Botanic Gardens 
might be at once taken to their destination and placed for a 
certain time in a special quarantine ground reserved for this 
purpose, where they could be kept under observation and 
apart from other plants in the Botanic Gardens. 
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8. In a)iy Colony whore no legislation has as yet been passed 
giving the (ioveriiment j)ower to ))i“ohibit, when desirable, the 
ini])orlation of any partieiilar S(‘eds or plants from any partic- 
ular (‘oiintii(‘s, the o))portunity iniglit be taken to include such 
a provision in the pio))osed legislation, otherwise such legisla- 
tion would only refer to growing j)lants and not to seeds or 
fruit; and I nould suggest that drafts of the proposed legisla- 
tion should l)e refei red to the Coinniissionei' of Agriculture for 
the sake of his advie(‘, and ^^ilh a view to securing uniformity 
so far as may bt' ])ossi})le. 

9. I liav(‘ not goiH‘ into any details as I should desire you 
to consider t lie suggestions which 1 have made in connection 
with local eireinnslanee's nhieh must necessarily vai*y in differ- 
ent (V)lonie^, and I shall b(‘ glad if after full tonsideratioii and 
consultation w it h tlie CoiumissioiKu* of Agriculture and with 
any otlier [lersons in the Colony wdiose opinions A\(mld be of 
value, >ou A\ill infoian me of the action which you consider it 
desirable and practicable' tei take* in the* Cedony uneler your 
(ie)\e*rnine‘nt em the* lines suggcstcel. 

10. 1 m*(*<l liardly iinpivss upon you the gre^at importance 
of this ([iK'stion in Colonie's -,ueh as the AWst Inelies, wdiieli are 
almost entirely depe‘nd(*nt iipeai Agi'ienlture*. 

11. I have e*omniiiuie‘ate*el a eeipy eif this dospatedi to Dr. 
Meirris. 

J lia\e*, ete*., 

(Sgd.) J. (IIAMBKKLAIN. 


JAMAICA. 


.lAiMAUW LAW I OF J8S4. 

The Seeds a)id J^lanfs [mpoefdtion Jjcnr, 7<S(V^. 

[31st October, 1884.] 

Preamble, NVhereas it is e^xpeelient te) take precautions against the 

intreiduetion into this island of leaf and either kindred disease's 
in plants, and witli that view' tei empower the Oeivorneir by 
Proclamation to prohibit the imiiortatiem of seeels, jilants or 
soil, eithei* alteigether, eir from sue*h ceiunti'y eir countries, eir 
except on siu*h e'einelitiems, as he may see lit : 

Be it enae'ted by the (lovcrneu*, w itli the advice and con- 
sent of the Legislative Council of the* Island of Jamaica, as 
follows: - 

1. It .shall be lawful for the Governor from time to time, 
by Proclamation to be piiblii-hed in Jama lea Gazette, to prohibit 
the importation of seeds, plants, or any description of earth or 
soil, or any artick* } lacked therewith, that may have (‘ome 
either directly or indirectly from any country that may be 
named in such Proclamation; and also in like manner to 
prescribe the conditions under which alone the importation of 


IPower to 
Governor by 
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jo prohibit or 
ksbrict the 
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jHantB, &c. 
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any articles aforesaid shall be permitted that may have come 
either directly or indirectly from any country to be named in 
such Proclamation, the importation from which is not absolutely 
prohibited ; and any such Proclamation as aforesaid from time 
to time to revoke or vary. 

2. Any of the articles aforesaid coming as aforesaid from JJJ 
any country the im])oi‘tatioii from wliich is foi* the time being to be dee 
prohibited, and any of th(‘ articles aforesaid arriving as afore- 
said from a country tlio im})ortation from which is allowed and^^d 
upon conditions only, until and unless such conditions shall tlons to 
have been c()mi)lied with to the satisfaction of the IVincipal 
Officer of Chistoms at the ])ort of arrival, shall be deemed to be the ! 
prohibited goods within the meaning of the Laws relating to tom Law 
Onstoms ; and any such (‘onditions aforesaid shall be deemed to 
be restrictions within the meaning aforesaid. 

•‘1. So long as any Proclamation as aforesaid is in force, any 
of the articles aforesaid coming from parts ])cyond tin* sea may wh^ 
be deemed to have come from a [dace thc.iniportation from pticles a 
whi(*li is pr()hibit(‘(] as afor(*said, and may be t related ac(*ording- >>“po**ted 
ly, unless the Importer satisOes the Prijicipal Offictn* of Customs 
at the port of arrival to the contrary. 


JAMAICA LAW 25 OK 1S9L 

A Law in aid of the Seeds and Plants Tinjs>r(alion Lan\ 

127th May, 1801] 

Whereas it is api)rehciid(*d that leaf and other kindred Preamble 
disease's in plants may be introduced into the Island otherwise 
tlian by meaiis of see'ds, plants, earth or soil, or articles packed 
thei'ewitli, introduced into tin* island from a Country named in 
a Proclamation of the (iovea-nor issiu'd under Law lot 1881, 
and it iscxpcdii'iit accordingly to pass a Law in aid of the said 
Law 4 of 1881:— 

Beit enacted by the (Jovernor and Legislative Council of 
Jamaica, as follows : 

1. It shall b(‘ lawful for tlie Covernor, in and by any ***’^^‘ 
clamation issued oi* to he issued under the Provisions of the f,uportati( 
said Ijaw, to prohibit the im])ortation from the (kmntry named of any goo 
ill such Proclamation of any particular goods, jwickagcs, cover- 

iiigs, or other articles or things, to lx* named in such Procla- &c. ’ 

mation, whi(*h in his judgment are likely to be a means of 
introducing iliseases in {ilantsfrom the country to wliich such 
Jh'oclaination apiilies. 

2. Any goods, packages, coverings, articles or things, Prohibited 
named under the l*rovisions of this La^v in any such Procla- goods, ^&c., 
mation shall be subject to all the provisions of the said Law subject to 
applicable to seed*!, plants and other things, named in any 

such Proclamation under the provisions of the said Law, 

3. This Law and Law 4 of 1884 shall be read and taken Law of 10 

together as one Law, ineorpo- 
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8. In any('oloii 5 '' where no legislation has as yet been passed 
giving the Govenmient power lo prohibit, when desirable, the 
importation of nnj' partioiilar seeds or plants from any partic- 
ular coimtrie'-, the oi)i)()rt unity might be taken to include such 
a provision in the i)roposed legislation, otherwise such legisla- 
tion would only refer to growing ])lants and not to seeds or 
fruit; and I would suggest that drafts of the proposed legisla- 
tion sliould be riderred to the Gommissionei* of Agriculture for 
the sake of his advice, and with a view to securing uniformity 
so far as may b(‘ ]K)ssible. 

9. I liave not gone into any details as 1 should desire you 
to consider the suggi^'tions which 1 ha\e made in connection 
with local circumstanccN. which must necessarily \ary in ditter- 
ent Colonic-, and I -«hall be glad if after full consideration and 
consultation w ith the' Coininissitauu' of Agriculture and with 
any other persons in th(‘ Colony whose opinions would be of 
A’alue, > ou w ill iidbini me of the action which you consider it 
desirabl(‘ and practicable to take in the Colony under your 
Governnuait on th(‘ lines suggested. 

10. I n(‘e(l iiaidl> impress upon \ ou the givat iniportanee 
of this (piestion ni Coloui(‘s sueh as the West Indies, whieh an‘ 
almost entirely dep(‘nd(*nt upon Agi ienltui*e. 

11. 1 have eomiminieat(‘d a eopy of this des])ateh to Dr. 
Morris. 

I ha\e, ete., 

(Sgd.) ,1. CllAMHKHLAIN. 


JAMAICA. 

JAMAK \ LAW 1 OF 1881. 

The Svv(h and Planh hnimriatiim Lan , MA'J. 

[31st October, 1881.] 

Preamble, AVlicreas it is c\j)edicnt to take j)rccauti()ns against the 

introduction into this island of h^af and othci kindred diseases 
in plants, and with that view to (‘inpowei the (iovernor by 
Proclamation to prohdiit the importation of seeds, i)lants or 
soil, either altogether, or from sii<*h country or countries, or 
except on sueh conditions, as ii(‘ may see lit : 

Be it enacted b> th(» Governor, w ith the advice and con- 
sent of the Legi'-Iative Council of the J-'land of Jamaica, as 
follows: - 

lomaoT b lawful for the Governor from time to time, 

^lamation Proclamation (o be ])ublisheil in Jamaira Gazv1tt\ to jiroliibit 
toprohibitor the importation of s(*(als, plants, or any description of earth or 
Sfportatlon article jiacktal therewith, that may have come 

Jfteedsor either directly or iiidir<H‘tIy from any country that may be 
named in sueh Proclamation; and also in like manner to 
‘ prescribe the conditions under which alone the importation of 
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any articles afore^jaid shall be permitted that may have come 
either directly or iadire(*tly from any country to be named in 
buch Proclamation, the importationfrom which is not absolutely 
prohibited ; and any such Proclamation ab aforesaid from time 
to time to revoke or vary. 

2. Any of the artich^s aforesaid coming as aforesaid from nrtlelw 
any country the impoi tation from 'which is foi* the time being to be deemed 
prohibited, and any of tin* articles aforesaid arriving as afore- JT?^****' 
said from a country the importation from Avlijch is alloAved and condt 
ui)on conditions only, until and unless Mich condition^ shall tions to be 
have been complied A\ith to the satisfaction of the Principal 
Ollicei* of (’ustoms at the port of arrival, ‘-hall be deimied to be der the Cus- 
firohibitcd goods within the meaning of the Laws relating to tom Laws. 
Customs: and any such conditions aforesaid 4iall be deemed to 
be restrictions w’itliin the ni(‘aning aforesaid. 

‘1. So long as any Proclamation as aforesaid i'- in force, any 
of tin* articles aforesaid coming from parts lieyond the sea may fpom wh^ctf* 
be d(a*me<l to ha\e come from a ]dace the importation from articles are 
which is pr<)hibit(*d as aforcMiid, and may be trcatc<l according- •'“Parted, 
ly, unless th(* Imj)ortt‘r Mitisfics the lhinci})al Olliccu' of Customs 
at th(‘ port of arrival to the contrary. 


JAMAICA LAW 2.J OF 1891. 

A Liur in aid of ihe Sudn and Plants hn^mvlaiian Lan\ /(Vi’f. 

127th May, 1891] 

Whereas it is appiehended that leaf and other kindred ^**®*®“*^*®* 
diseases m plants may lie introduced into tlie I'-land otherwise 
than b> means of sc^ds, plants, earth or sol), or aitieles packed 
tluavwith, inti'odueed into tlu‘ Island from a Country named in 
a Proelamalion of the (iovei'iior issuial under Law 1 of 1884, 
and it i" expedient aeeordingl.v to pass a Law in aid of the said 
liHW 4 of 1881 : — 

He it enacted by tht‘ (lovernorand Legi-*lative Council of 
Jamaica, as follow 

1. It ‘-hall be lawful for the CJoveiuor, in and by any Pro- 
elamat ion issued or to be issued under the ProvLions of the 

said Law, to prohibit the importation from the Country named of an> goods 
in such Proclamation of an> particular goods, paekagi*-', cover- 
ings, or other articles or things, to be named in such ]Voela-&(. ’ 
matioii, whieli in hi" judgment are likely to be a means of 
introilueing disease" in plants from the country to which sueh 
Proelanmtion applies. 

2. Any goods, packages, coverings, articles or thingN 
named under the IVovisioU" of this I^aw in any such Pt’otda- go^sf&c., 
mat ion shall be subject to all the lU'ovisions of the said I ^aw subject to 
applicable to seedn, plants and other thing", named in any ^ 
such Proclamation under the provisions of the said Ijaw’. 

3. This J^iw and Law 1 of 1884 shall bo read and taken of 1884 

together as one Law. ineorpo- 



THE SEEDS AND PLANTS IMPORTATION LAW. 


(Jamak'A.) 

H. W. Norman. 

[LSI 


By His Excellency Sir Henry Wylie Norman, (leueral 
of Her Maj(‘sty's Eorces, Knijj:bt Orand Cross of the Most Hon- 
ourable Orderlif the Bath, Ivni^dit Grand Crosh of the Most 
Distinguished Order of Saint Micliael and Saint George, Com- 
panion of th(‘ Most Eminent Ordtu of tin* Indian Empire, 
Captain-Cieneial and Go\ernor-in-Chief in and over the Island 
of .lamaicaand it-^ I)ei)en(Ieneies 

PBOCLVMATION. 

In viitue of the]Mmei \e‘^ted in me in thatbelialf by 
the First S(‘et ion of IaHw 1 ot IStS I, entitled “The Seeds and 
Plants Importation Law, 1881,” 1 do hereby jiiohibit, until 
furtlier Pioclamation, the impoitation into this island ol Seeds 
or Plants, oi any deseiiption of (*arth or soil or an> article 
packed tlieiewith that ma> lia\e come either directly or 
indireetl) fiom an.\ of the lullow in^^ ('ountiic'': Natal, South 
India, CV>lon, Mauritius, ,Ia\a, and Fiji. 

Given under m> Hainl and the Broad Seal of this Island 
at Kinj?’^ House, thi^ Second day of Dec'cmber, in the Fift> -lirst 
Year of Her Majesty’s Anmupie Domini, 18S7. 

By Command, 

(S^d) J. ALLWOOD, 

\ctini;: Colonial Secretary 


Hknrv A. Blakk. 

[B8.i 


Preamble, 


rower to 


l>overiior , 
prodamatl 
io prohibit! 


ieebrict thi 
fttportati^ 
Sneeds OP 


By His Excelltncy Sir Henry Arthur Blake, Knij^ht Com- 
mand(‘r oi the Most Distinj?uishe<l Order of Saint Mielnu*! and 
Saint George, Captaindieneral and Go\(‘inor in-Chief in and 
over the Jhland of Jamaica and its Depemhuicies. 

PROCLAMATION. 

In virtue of the jiower xestinl in me in that behalf by the 
first sectii ii of Law 1 of 1881, (‘Mtitl(‘d “The Seeds and PlantH 
Importati >11 Law, 1881”, I do hereby jirohibit until further 
Proclamation the importation into this Island of orange jilauts, 
cuttings, t^uds or grafts tliat may have comv eitlier directly or 
indirectly*‘from the State of Louisiana or from the State of 
Florida inf the (biited States of America, except on the follutv- 
ing conditions namely 

Such plants, cuttings, buds or grafts shall be imiK)rted at 
the port of Kingston only. 
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Before such ])lantfl, cnttinprp, buds or grafts are delivered, 
tlie Officers of Her Majesty’s Customs shall inspect them, and 
if the said Offieei’s liave reason to suspect that such [)lants, 
cuttings, buds or grafts are affected ith scale insect, mealy 
bug or otluu’ i)ar isit<', the said plants or portions of [dants shall 
be sent foi’thw ith to the Curator of th(^ Institute of , Jamaica 
for (‘xamination, and if it shall b<' found tliat such ))hints, cut- 
tings, bu(K or grafts are infected, X\wy r^liall tlu‘reupon be des- 
troyed. 

(»iv(*n under my hami and the Broad Seal (If this Island at 
King’s House, this s<*v(‘nt(»eiith day of July, in tl}'» Fifty-ninth 
year of Her Maj(*sty’s rt‘ign, Auihhph* Domini. IMil.*). 

By (‘ommand, 

(Sgd.) FRKD KVAXS, 

Colonial St‘(*retary. 


Importation of Citrus Plants. 

K.vtnu t fmm Jinirnal i>i th( Jaimtirn Afjri(‘nU und 
V(tl. Hi />. iOf), (fhc. IS lii,) 

A lettei’ wa'^ I’cad from th(‘ (V*lonial Secretary, dated 8lst 
October, in u Inch the Colonial Secr(*tary ‘-tated with reference 
to th(‘ Society’'' letK'r of the at h, forwarding one froin Mr. 
H. C. Bennett, asking lea\ (‘ ti» im])ort Cittus Tret*" by way of 
I\>rl Antonio, lu* invittMl the Soeitdy’^ refe)*en(*<‘ to a hater of 
his. dat(*d ‘JOlh .Maieh la'-t, in wliieh tludi ri coiummidations 
weri* in\ iteil on tin* (jm‘''tion of aii*anging Tor tlu' inspection 
and disinfect ion oF tdlrii" Plant'-, at Kingston, if llndr 
impoitation wen* rc'-t rietc*il to that port, and he(th(‘ Colonial 
Seer«‘tar\ ) would be obligeil if the Society w oiild favour the 
goveinuMMit withtluMi’ leiiiai ks on t In* matter. 

Tin* Colonial Seen*tai'y also forwa!(h‘d a (*opy of a .Memo- 
randum by tin* I )ire(‘lor (d' Public (iardmi-* reeommeiniiug the 
trial at Kingston in tin* first iii'-tauet* of the method of disin- 
l*(‘etion known a^ the gas treatim*nt or '’fumigation" by 
h>droevanie acid, as e\plaiin*d in tin* Bulletin, eopit*^ t>f whieli 
W’tuv forwanh'd, and to ask that tlu* Society will eon^idt*r and 
report on Mr. loiw (*ett’s suggestion. wiu*n making the re])ort 
asked for in tin* preee<ling pai’agraph. 


Menutrundutn hj/ fhr Director of Public (lartlcijis (t}ut 
PI(Ui((tt itius. t 

lion. Cidonial S(*ei*etary: The letti'i* reft*rietl to me 
addressi'd to the ,Se«*rt*tnr> cd’tln* Agrietdtural Soemty by Mr. 
R. C. Benmdt, asks for a remis>ion in his favour of |ln* quaian- 
tiue regulation for plants. I take the opi>ort unity flo state my 
views generally (*)ii the subject. * 

2. When the Ccveriimeiit, after din* deliberiition, have 
decided to interf(*rc with trade, their puria^se is pi^sumably so 
HerioiiH that no infringements, however small,] sliould bo 
allowed. 
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3. — The necessity for quarantine regulations for plants 
need not be enlarged upon here, it is universally admitted and 
acted upon by countries dependent in any large degree upon 
some form of plant life. 

4. — To be effective, however, quarantine regulations should 
deal with every channel by which plants may be imported. I 
learn that plants are brought into this country by parcel post 
without any inspection for pests. This mode of importation 
should certainly be under the same restriction, and there can 
be no difficulty inasmucli as all i)ar<‘els are subject to Customs 
inspection. 

5. — Although strictness in quarantine should be enforced, 
the (lovernment will doubtless, always be desirous to considcT 
any suggestion which may make, the regulations less onerous 
without losing any part of their effi(*icncy. 

(j.- In the Builetin for this Department for August and 
September in the article's on scale inse'cts, a method of disin- 
fection known as the gas treatment or fumigation by hydro- 
cyanic acid is ('xidained at length. 

7. I refer to it as 1 think that the adoption of this 
treatment by the (lOvernment in <*onnection with the (piaran- 
tiiie regulations would make them more ea.sy and simple in 
their operations and at the same time much more effective, 

8. — luspc<*tion of )))ants for insect pests by an expert Is 
not absolutely cei'taiu in its t'ffect, for although it should 
prevent to a very great degree the importation of su(*h jK'sts, 
the eggs of some deadly iiiseet may easily escai)e notice. 

9. — Fumigation if projH'rly carried out is c(*rtaiii in its 
destructive effect, and there is no need for the services of an 
entomologist for inspection, if all plants without exception 
are subject to the imicess. 

10. The only rccpiisitcs an' a tight fitting chamber, 
cyanide of jiotassium, sulphuric acid and water. Th«' treatment 
is therefore cheap as u ell as effective, and eould b(» operated 
by the Customs officiTs, on plants laiuh'd fi’om abroad, at any 
]>ort. 


11. A small chamber of 20 cubic feet content would 
perhaps ]>e sufficient for dealing with parctOs through the 
Post Office, but a larger one would be necc'ssary for dealing 
with the importation fe.r/.j of .*>,000 citrus plants, and this 
chamber sliould be provided with a flue, as pointed out. on 
page 118 of the Bulletin. 

12. — The ti eatment might be tried first at Kingston, and 
if found (^asy of operation, as I antiei|)ate, the regulations 
might be naoriilh'd so as to allow the landing of plants at Poll 
Antonio and other ports. 

13. - 1 ueg to enclose the Bulletin referred to. 

(Sgd.) Wm. FAVVC'KTT. 


It was resolved to reply that the Society agreed with the 
recommend itious of Mr. Faw^eett and reeommended their adop- 
tion, the system of fumigation to be te.sted first in Kingston. 
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TRINIDAD AND TOBAGO. 


AN ORDINANCE to prevent the iiitroduetion of Diseased 
Siif^ar Canes into the Colony, 

Diseased Snpii* (Janes. No. 8. - 1890. Tith May. 

[L.S.| WILLIAM ROBINSON, (tIovernor, 80th May, 1890. 


it enacted by tin Gov(*i*nor of Trinidad and Tobago with 
) the advice and consent of tin* Legislative Council thereof 
as follows : 


1. It shall be lawful for the (iovernor by Proclamation 
from time to time to ju'ohibit absolutely tlie importation into 
the ('olony of any Sugar (Jane^ which ^liall have been grown in 
Java, or in India, or in th(‘ Colony of (Queensland in Auj-tralia, 
or in the Island of Mauritius or any of its dependencies, or in 
any other place in which it shall be jn-ovcd to the satisfaction 
of the Governor that Sugar Canes grown therein are subject to 
or threatened with infectious or unknown disease, and by sub- 
se(iuent Proclamation to I’cvokc or vaiy the said Proclamation. 


Power to 
(xovenior ' 
Proclama- 
tion, to pi 
bibit the it 
portation 
diseased S 
gar Canes. 


2, From th(‘ date of such Proclamation all Sugar Canes The provi- 
which shall have been grown in Java, or in India, or in Ihe 
Colony of (Queensland in Australia, or intlie Dland of Mauritius CustomsOr 
01 any of it^ depi'udencies, or in such other places aforesaid, jounce, 188( 
shall be de(‘m(‘d go(Kls absolutely prohibited to be hnporled 
within the meaning of ‘'The Custom^ Ordinance, 1880,” as if bited tobe 
the sanu* had been included and described in the Table of pro- 
hibitions an<l restrictions contained in Section Eight of the said nance.* ^ 
(^istoms Ordinance, and all the provisions of the sud Customs 
Ordinance*, 1880, with respect to goods absolutely prohibited to 
be imported, shall apply to such imported Canes so long as any 
sueh Ih’oelamation as aforesaid shall be in force. 


8. It shall be law ful for the Governor if he shall so think Grovernor 
tit to make such Rules and Regulations from time to time as 
he may rieem mvessary for preventing the introduction into 
the Colony of Sugar Cancs grown in any of the aforesaid places 
which shall be named in Mich Pi oclamation aforesaid, and for 
that piiriKist*, if nect‘s.sary, to provide for tlic inspection of all 
Sugar Canes imported into the Colony and aseertaining where 
siieli Canes wen* grown, and by such Rules and Regulations to 
impose reasonable tines and penalties for breach thereof, to be 
recovered in a summary mannt*r bi*fore a Stipendiary Justice 
of the Peace in the name of such Public Officer as the Govcrnoi 
shall Hp])oint for the pur])osc and in the manner prescribed by, 
and such Rules and Regulations, when made, shall liave effect 
until the same shall have beim annulled or n*voked by Pro- 
clamation. 

Passed in Council this Twelfth dayof May, in the year of 
Our Ixinl one thousand eiglit hundred and ninety, 

* J. Cl'NNlNGHAM, 

Aciing Clerk of the CoiniciL 
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AN ORDINANCE to make provision for prohibiting the impor- 
tation into tlie Colony of plants, seeds, berries and other 
articles affected oi* suspected t() be affected with disease. 

No. 2S.— 1891. 27th August. 

[L.S.] F. Naiuku Broomk, Covkhnou, 8th September, 1894. 




^Ort title. 


^fbition 
* ImporlH* 
Im from 
fttain 
luces. 


,ower of 
ernor by 
4[roclamft' 
i>ii to pro- 
fbitioipor- 
Atim of 


faction 
K Mopal 
Hx0etfe evi- 
^ce. 

mUma- 
^eoQclu- 
*^10 evidence 
I to state- 
tlfnts 
Mifein. 


W IIEHEAS it is apprehended that leaf and other kindred 
diseases in j>Iants may be introdiieed into the Colony by 
means of plants, se(‘ds, ben ies, earth, j)aekages and otherwise. 

And A\hereas it is expedient to protect the plantations in 
this Colony against sneh disease.. 

Ho it enacted by the Co\ernor of Trinidad and Tobago 
with tlie advice and eoii‘-ent ol the Legislative Conneil thereof 
as follovv s : 

1. This (Jrdinan(‘{‘ may he* cited for all pnrjio^es as “ Tin* 
Plant Protection Oidi nance. 1891." 

2. The inti’oduclion into the Colony of Coffee jilants and 
uncured ben ies from (Vylon, 3Iauritius, Reunion, Fiji, Southern 
India, Sumatra, Java, Natal. Ol from such other plac(\s as may 
be included in any Proclamation und«‘i this Oidinauce, i- strict- 
ly ])roliil)ited. 

8. Tlie (iovernor may from time to time with tlu' advice of 
the Executive Council, by Proclamation to lx* puhli'-hed in the 
Royal (iazHtr, jiroh'bit the importation into the Colony of any 
plants, seeds, berrit' , earth, M)il, oi any particular class of goods, 
packages, cov^ering-. oi other articles or things (o be named and 
specified in such I'roclamatioii which there shall he naison to 
believe to be affected with an> di'-ease, or whieli may be 
brought from any place out^ich* tlie limits of the Colony where 
any such <iis(*ase ma> *nistorbe siisiiected to exist, or which 
maybe lik(‘ly to be the means of eominuuieating disease*, to 
plants in thi-» Colony. 

4. TIk' jiroduetion of a eopj of tlie Royal //e containing 
a copy of snch pjoclamalion ^hall lx* sutlicicnt |)ioofofthe 
terms of such Pioelamation and tin* publisiiing tht‘re(J*. 

5. A JV(X'lanuUiou i^-sued and ])ubli^hcd under the j>io- 
visiou'- of tlii^ Ordinance shall be eonelu^ive evid(*nee in all 
Courts of Justice and cKcwvIhm'c of the seveial matters and 
things therein set fortii and eoiitaimsl. 


0. Any person contraxening the provisiems of Section 2 or 
of any J^oelamation i'.suod and jaihlisluxl under the authority 
Ipblty. Ordinance shall be guilty of an otTenee against this 

Ordiuaiiee, and on summary eonvietum before a Stipendiary 
Justice of the Peace shall forfeit and jniy any sum not exceed- 
ing Fifty P<»nnds sterling. 


iwer to 7. Every article or thing imported into this Colony in 

^*^*i^*’^vention of this Ordinance or of any Ib’ix'laniation iind(*r 
this OrdinaiKx* may be seized by any officer of (Justoms or by 
any Commissioned or Non-eomuiissioned Ofliwr of Police or 
Police Constable, and shall be forfeited to Her Majesty, and 
may be destroyed or otherwise dealt with as the Governor may 
direct* 



8. Penalties under this Ordinance may be recovered before 
any Stipendiary Justice of the Peace, and the procedure for 
the recovery thereof hluill be according to tlu‘ Onlinance No. 5 
of 1808, entitled ‘’An Ordinance redirecting tlie Summary 
Adminidtration of Justice,” or acccrrding to any Ordinance 
which may hereafter Ire passed regulating the Summary Ad- 
ministration of Justice. 

Passed in ('ouncil this Twenty-seventh day of August, in 
the year of Our Lord one thousand eiglit hundred and ninety- 
four. 

CJIAS. J. ROOKS, 

Acting Clerk of the Council. 


BRITISH GUIANA. 

from a (offer from t/n (fanrnnimf Sornfary. Ih'ifish 
(lidaHft fo Jniyorial r of Af/ricultun , 

(lovernmenl Secietaiy'-- Ollice, 

Demerara. lOlh Decemirer, 1800. 
Sir, 

0. With r<‘gard to the broadei ({ue'^lion of tin* •^upenis- 
ion of tlh‘ importation of i‘conomic plants, iheie is a concen''Us 
of opinion tliat the suggeHtioUd contained in the 7th Jind Stii 
paragraph" of Mr. Chamberlaiirs I h*^p, itch u ill pio\e of >alue 
to till" colony, and could, under e\i"ting condition", be carriinl 
out by the pre"ent slatTof the Botanical Cardeu", 111110 ^*^ impoi- 
tations "hould largely increaM‘. There i'^ iu> legislation in thi" 
colony of the nature indicated b> the Sccietar\ of State. It i" 
un(ier"lood that "CX era! ol th(» Wc'^l Indian J"land-. haxy al- 
ready made legi"lati\ e prox ision in thi" re^^pect, and It xyouhl 
be of much assistance to I hi" (io\ eminent if you would flemish 
a reference to the Ordinance which in your opinion best 
suited to the conditions of this ('olony, or to any other fitirm of 
iiKKlel ordinance which jou ma> ha\e before you. / 

1. There i" one point to which Mr. Jenman lia" referred 
which appears to ivipiire special attention, and on this (pies- 
tioii also the (h)\ ernor would be glad to receive your vuwx" and 
advice. It is with regaid to (daiius which may arise for com- 
pensation in rt‘spect of losses to the nu])orter by the detention 
of his good- for examination. In past years eoiisiderable 
quantiti(*s of i*ane tops haxe been imiiorted in the Ordinary 
course of business for the reiilenishmeul of fields. Til' deten- 
tion which would be inevitable in dealing with large importa- 
tions of the kind might possibly, on the oeeurrenee of a <*hange 
of wmither, detriimfiital to the jilanter, during the jieriiKl of 
Hucdi detention, be used as a ground on which to claim eom- 
pennation, 

5. The whole matter is one which you w ill no doubt take 
the opportunity of discussing wdth tho representatives of this 
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Colony during their presence in Barbados at the approaching 
Conference. 

T have the honour to be, 

Sir, 

Voxii* obedient Servant, 

(Signed) CAVKNDISII BOYLK. 


SUOOESTIONS FOR A PLANT DISEASE 
ORDINANCE. 

PORT OF ENTRY. 

To take power to make, by proclamation, certain i)laeeh 
“ Ports of Entry ” for plants ; and to prohibit entry at other 
Ports. 

INSPECTION. 

To provide for inspection of plants by persons properly 
(pialilied, on arrival at Port of entry. 

AnSOlATPi PROHiniTlON. 

To give pou (‘I* to the Covernor by ])roelamation to pro- 
hibit the importation of any plant or part of a plant, or seed, 
or fruit of such plant or any particuhn class of gocnls, pa<*kages, 
merchandize, coverings or otlH*r articles Ac. ; from any 

place or country hatsoevtu*. on sudicient e\i(lencc» ])eing 
hliewji for the necc'^sity for nucIi action for the pi’ot ‘ction of 
the Agricultural interests of the Colony. 

l*OWKR TO DESTROY PLANTS Ac. 

To take power to destroy at once all plant-', j)artN of ])lants, 
or seeds arriving from an infected country or iiroclainn^cl coun- 
try, or which can be pro\ed to have been deri\ed from a pro- 
claimed country. 

DESTROY OR qFARANTINE WHEN INFHKTKD. 

To take pouer to destroy all plants eondemn(»d by Inspec- 
tor or to fiuarantiiie satne for certain ]>ei’iods, and to pro\ ide 
powers for maintaining a pro])er registry of all imi)orted plants 
or seeds, person- importing and destination. 

FORTHEH TREATMENT. 

I^ov^er should be taken to deal with same pests after intro- 
duction, fungoid, insect and plant parasites included, and 
provide machinery for their destruction when generally hurt- 
ful to thie Agricultural interests of the Colony. 

. BXPENSErt. 

To iLpvide for the payment of fees, for inspection and 
exi^nse^ of quarantine. 

PENALTIES. 

To provide for pains and penalties, for contra ventioa of 
Ordinance and for the recovery of same by summary maimei. 

RULES AND REGULATIONS. 

To provide for the making of rules and regulations for the 
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gtuidance of importers and Inspectors, and for the recovery of 
penalties for the infringement of same. " Also for the guidance 
of same when plants are quarantined. 


CON( LUSION OF CONFERENCE. 

The Presidknt : In elobiiig this Conference and releas- 
ing you, at tlie end of a second long day, from your arduous 
duties I desire to thank you most heartily for the kind 
and earnest manner in ^\hieh yon have joined in arranging 
and carrying on the business entrusted to you. I believe 
that the Cont‘eren<*(‘ m>v\ closing has been even more suc- 
eessful than the last. We have got through a large 
amount of work (*onipress(»tl within a short time. The 
.subjects dealt wdth have been most important as they direct- 
ly eomauMi tln‘ iummIs and iHaiuirements of the^e Colonies. To 
those wdio have <*()ntribut<‘d j)apcrs and taken ]rirt in the 
discussions \\e owe our bi‘st thanks. The papers and discussions 
will shortly be published in the “ West Indian Bulletin’* but 
the best results of this C’onfer(‘m‘e you will. 1 ho|H», carry back 
with you ill th<‘ eonv i<‘tion that these armual gatherings are 
essential to the success of agri<Miltural enterprise in the West 
Indies, and in the renew cfl life ami interest with w'hich, as 
members of an organised body, you will take uj) the duties of 
the coming year. 

Hevd Dk. Mohtov : On my own responsibility as a mem- 
ber 1 should shrink from proposing a \ote of thanks but I have 
been asked, and 1 <*ount it an honour to do so It is also a 
very great iileasiire to im* as a representative of one of the 
Agricultural Soeietie-- in the West Indies, to be asked formally 
to move a Aote of tlrinks to tne President v)f this Conference. 
In his opening s|H‘eeli, Dr. Morris said that Jiis JalKuirs wwild 
be fruitless without our assistance. This may be true but not 
in the strong way in wliieh he has put it. Still I think we can 
assist sonn»w hat, and W(' slionld be fully determined after a 
ConfereiiCi* like tliis, to help the Imperial Department of Agri- 
enltiirc' whene\t*r W(‘ can, wherexer we are placed, ami in 
W’hateviu- Wi\y we can. Dr. Morris has hel))ed us readily, and 
has always been willing to help us. For the cordial xvay in 
wliieh we have been received, liis courtesy and due regard to 
our w ishes, our Presidemt has sliow ii liimself not only entitled to 
ordinary thanks, but to a hearty vote of thanks coming 
from this Conference and from exery gentleman connected 
xvith it. 

Mr. FaW( ETT : I have veiy great pleasure in seconding 
the vote of thanks to our President. I belicx^e the smoothness 
xvith xvhich the \X'ork of the Conference has passed, the clock- 
xvork system on w'hi<»h it has been got up, the ease xvith xvhich 
everything has gone on, and its great success, generally, are 
entirely due to the great orgaiiisiug power of the President, 
assisted by his subordinates. We oxvo them hearty thanks for 
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the great measure of profit this Coufeimce haabeeuto us. I 
am not the representative of the Agricultural Society of 
Jamaica, but I have listened with pleasure to the kind words 
in which the President has spoken of that Society. I shall ou 
my return convey to the Board of management the high opin- 
ion expressed by the President respecting the value of their 
efforts. 

Dr. Morris in acknowledgement said: I am extremely 
obliged to Dr. Morton and Mr. Fawcett and the members 
generally for the very kind way in which my efforts in 
connection with this Conference have been recognised. 1 
thoroughly appreciate the cordial manner in which you have 
tendered me your thanks. I am glad also that the considerable 
labours of those who have assisted me have been so warmly 
appreciated. Before we part, we ought to pass a cordial vote 
of thanks to His Excellency the Governor and the Executive 
of Barbados, for the kindness with which they have placed 
this Hall at our disposal, and for the many ways in which 
they have assisted the business of this Confereu(‘e. I am 
sure that when the Report of the Conference is published 
the Secretary of State will be gratifit'd to find that the 
Department is regarded as w'orking on right lines, and its 
usefulness is being widelj" recognised in these colonies. (Umtle- 
meu, in wishing you goodbye I trust you will carry back with 
you a pleasant impression of your attendance at this Confer- 
ence, and a determination, as Dr. Morton has said, to continue 
your efforts, and return next year still more resolved than 
ever to follow on the lines we have so well begun. 

The Conference of 1900 then terminated. 



MOTH BORER IN SUGAR CANE. 

(htatraff stu ( hai n/ ts, 
m li. M v\\\ n I J Li i{() I . II. 

KiitoinoloKi^t to tlir tnu nl nl l(>] 

tli(‘ 

'NVIum’i'n (M* (‘{uu‘ it i^ .itiuk< I l)\ .i 

nnnil)(*i ot* iiisoi't aiKl f‘untru-‘ di'-i -omo <>t wI'mIi h.wt* 

a larKt‘ auumiit (»r <laina^:(‘, and au‘ ic^iuiid i- iin\i- 
tal)le l't‘aliu*es of uaiiG cultivation. Ot th(‘ in-ccl- tho-c that 
ha\ cbcfoine oj)id(*ini(‘ and a^^nnit^d tin* i ank ol iou^' pt lia\ t‘ 
iK'on Avith con^idcfablc caHMii (bncicnt ol the 

woi'ld, ainl our kllo^^ I(*d^(‘ ol tln^sc im-H^asin^^ })\ \(.u. 

l%M*liaps tli(‘ best known and lii-'t iecoid(‘d m-(‘( i i*iu nu of 
.sii^jir cane tlie moth boim* of the We^t Indi*'- Dkafina 
Hdi'charnha, Fabr. In^'ect'^ know n a^- motli occur 

wherever <*ane is j^iown, and the ^ew AVoi Id nu»lli borei 
r(*[>res(‘nte<l in otlnu* paits of the woild b\ clo-(‘h allied in'-c‘cts 
of .similar habits. Ih'side*^ the moth boiei^, tlnaean a iritvit 
number of injects 1 hat attack (*aiu^ and it mil'll h» <ulnntted 
that tlie [K'sts wi‘ are aeipiainlc^d with and wlio-^i* lih* hi-toii(‘s 
have been woiktal out an* few in numbei com]>iHd to tlie 
t>ests of minoi* impoitance tliat aiv to be fouinl m <Mn('f)elds. 
l)r. ZeluitiuM* (SI) r(‘centl> enunieiated So iu'^cM i- lepnious to 
eaim, occurring in Java alone, ainl the fauna of oilu i localities 
needs only to be in\ (‘sti^mted to yield a li^t of in^ect'^ and 
other organisms, w hieli thouKh at )iresent ni*'ii*nitii‘anl. are 
yet potential pests, and whicli tlu‘ eonditioiKs ol cane cnlti\ation 
may at any time brinj? into j;reater prominence 

Turning to Diatr<va saccharahs, the first mention occurs 
in Sir Hans Sloane’s work on Jamaica (1), written eaily in the 
18tli century ; it is ])rol)able that tlie “ worm ” ilnue i ('ferred to 
can be nothing but our moth borei, and it is support'd to be the 
insect describe by Fabricius (2) from South America in 1 793. In 
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1828, the Rev. Lansdowne Guilding (4) deserilied the moth 
borer from St. Vincent, and there is little doubt that his 
Diatr(va mcvhari was the same as Fabrieius’ Phalcena 
saccharalis, now known as Diatiura saccha rails. In Schom- 
burgk’s “ History of Barbados ” (7) will be found a reference to 
this pest, and about the same year Gosse (0) records it from 
Jamaica. That a moth borer of some tlescriptiou was at this 
time to be found also in Mexico is evident from the specimen of 
(*anc preserved at Ivew, A^'hich dates back to 1854, and shoAvs 
distinct evidence of jnoth borer attacks (58). In the year 1856, 
a report on tlie Cane diseases of Mauritius Avas published by a 
Select (k)inmittoe, (8. 12.) and this deals Avith a moth borer that 
is either I)iatra*a sacclm ralis or I), striaialis. In the next year, a 
disease of sugar cane is recorded from India by B. J. Mookerjee 
(11), and in his Bihlioyraphyf H. Ling Roth (23) adds, “evi- 
dently the borer is the cause of the disease.” 

The sanu‘ year, 1857, gives e\ddence of the occurrence of the 
])est ill the Southern rniteil States, (0.42), and some years later. 
Miss OUMKROJ) recoi'ds the occurren<*e of Diaira^a saccharatisin 
British Guiana (18). The moth borer is recorded from the 
SandAvich Islands in 1883, (21), and tAA'o years later, H. Ling 
Roth (22) finds what he believes to be the same insect in 
Queensland. There are numerous references to the occurrence 
of the pest in Florida (10), Mexico (10), and other parts of 
America, (27.50 etc.), both Cane and Indian Corn suffering from 
the attack. E. C. Cotes (31) in 1880 described a cane borer 
from India, Avhic*h Avas probably Mookerjee’s disease*, and con- 
sidered it identical Avitli Dktira^a savvliaralis; in 1802 a speci- 
men sent to Washington Avas stated by Profes.sor C. V. Riley 
and Dr. L. O. IIowaud not to be Diatra*a s(tccharaliSi but a 
species of Chito Avhich the condition of the s])ecimen jirevented 
them from ascertaining (54). During the last 20 years, a 
voluminous literature has groAvn up in scientific publications 
and ])eriodicals, and a complete history of the occurrence and 
raA’ages of this insect has yet to be compiled. The localities 
may be provisionally summed up as folloAV The West 
Indies, Central .America, Tinted States, South America 
(British Guiana etc.), SandAvich Islands, Queensland, Mauritius 
and India — the last three of these are doubtful. 

Other spe.cies of /Im/rrru, or closely alliinl genera, occur in 
otht‘r parts of tlu* world. Ceylon, Singaiiore, Borneo, Sumatra 
are infested Avith Diatrau .sfriatalis (81): Algiers and 
])ossibly the Canai ies by Sesaniia nonayrioides i Celebes, 
Java, Mascareiie Islands, and Madagascar have Diatra^a 
sfriatalis var. albiriliata (78.71). 85.). Java in addition has C7n7o 
infasralcllas, (i ra phot i flat schist arcana, Scirpoj)haga intacta, 
(83.84). Mauritius and the Mascareiie Islands have Scsaniin 
noyiayr hides and Alacita. sacchari in addition to Diaircea 
sfriatalis (73.78.79.). Diatnca is a genus closely allied to 
Chilo, in Avhich the West India moth borer was for some 
time placed. There is a considerable amount of confusion 
in the literature as to the generic and specific names of 
the moth borers. Proceras sacchariphagus, and Phalenna sac- 
charic are two old names for the moth borers of British 
Guiana and other places (13.18.). There are a number of 
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species of Chilo and Diatrcea, and a monograph on these and 
allied genera, with (les<*nf)tioiis of the larvje of all tlie b[)ecies 
known to attack sugar cane, if not existing, would be very 
welcome. 

The great number of dtlnn* ins(H*ts that attack sugar cfino 
has already been alliuied to. In tht^ West Indies, we lind 
a considerable \ai iety, including the \M‘evil, S})h( nojt/iorua 
fiacch(tri\ the sliotborcn*, A''///c/io/*u.s p< r/oratiH, tlie cane liy 
D('lpha.v MfccJianrora, the nwi\]y bug Dacif/lupiifs, and other 
less Avell-knonn insects. Wherever sugar cam* is grown, 
destructive disease's* occur, jiot only iiiM'cts but also mites and 
a number of fungoid disease*-. Of tlu'sc* scaiK' ai'(‘ parasiti's in 
the stric't s(‘nsc of the wold, otheis art* sapiojih^ tt‘s, aiid in a 
numbeu’ of cases it is as yet uncertain wIk'IIk*! they aie mert'ly 
followers of tlie true |jara*-ite*- or do thtnnsehes atta(*k gi*owiiig 
cane. In the majority of cast's, our inr(>iination is too scanty 
to allow of a reliabh* list of para‘-ites and saprophytt's 
being eompilt'd, anti it is to b(‘ hoped that those inteiestt'd in 
th(* cultivatitm of sugar cane will t'ndeaxour to adtl to our 
knowledge by tibservations of the habits of those pests that 
trouble them. 

2. -Tjii: Ec,o, 









The eggs of the moth btirer t)f the Wc'-t Indie*', (DUitv(ra 
fiavchftralis)^ are flatlt'iu'd, o\ al in out- 
line, slightly com e\ : th(‘y measine ’ 
in. (1 mm.) in length, and the u])per 
surface is finely reticulate. They an* 
laid in clusters, and are a])parenlly 
fastened totheleafby soim* mucilaginous 
matter, whi^h remains on the h'af after 
the eggs have come off. The number 
of eggs ill a cluster is very variable, as 
many as 1i7 luu ing been found and as 
few as four. Th(‘ iiiimbei will be 
found to b(» usually between 10 and 
30; 173 clusters were counted, and 
they wxn*e found to aggregate 3.227 
eggs, tlie average thus being nearly 
19 (18.0). The eggs jiartly overhi]) one another in a uniform 
manner, but tin* ariangement in rows is by no means 
uniform. Asa rule the low*- are eleaily distinguishable, and 
are most commonly tliri'c in number. About 7)0 jier cent, aie 
laid in three rows, about 20 per cent, in 1 or 2 loW", and tlie 
remaimler are in Ihe or moie rows, or \eiy inegular. Promi- 
nence is given to this jioint because T)r. Zehntner (83-84) uses 
this character todistiiiguisli the moth boiers of Ja\a. 


liggs of ((<f s(((( hntahh 

on a piece ut the leaf of 
jouDgeane. (Natural 
size.) 


The eggs are laid on the leaf. I have never seen eggs laid 
elsewhere on the eaiie, and a point high up on the leaf is usually 
selected. There is no uniformity in this matter, tlie eggs being 
laid on either side of the leaf, at any point in its length and at 
any spot of the breadth. If the conditions under VAliicli the eggs 
are laid are borne in mind, this is to be expected, as there is often 
a strong wind blowing across the canefields, which are not 
sheltered by trees ; the moth has therefore to settle when and 
where she can, being u weak flier. It is in my opinion very 
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r.'uv to oil tiead or withered leaves, even in the old 

raiie.^. TUt^ eggs are laid on the green leaves, and this again is 
to In* (‘X|H‘(*led when tlie habits of the larva are taken into 
aeeoiint. TJiis ha*- a considerable degree of iniiK)i'tance in view 
of th(' ])raetie(* of pulling oil* the ti^asli from growing canes, 
and will be dealt with later. 

A point worthy of (*onsi deration is whether a narrow- 
lea vanl <‘ane sidbn*^ less tJia 11 a broad -leaved one. It is stated 
that (*(‘rtain vai i(*ties of eanes suffer less than others when they 
are young, and tliongh no certain information can be obtained, it 
api)ears r(‘asonable to suppose that varieties with narrow leaves 
would siifi‘c‘ 1 ' le-.s, owing to the great(‘r difficulty the moth would 
ha\(‘ in laying <‘ggs. It a])pears imjiroliable that tlie caterpillars 
<'ould exer<*ist‘ a choice. Tliey eat all varieties. Only the moth 
could b(^ alfeet<‘(l in the ease of choice of young eanes, and T 
Jiaxt* *-(*en ti(*lds of young eanes, growni near patches of mature 
(•ani‘s full of moth borer, wdiere tJie narrow leaved showed a 
very not ic(‘al)le absence of dead hearts, as eomjiared with 
broad(‘r-leave(l varieties. Such a point can be settled only by 
e\lend('d obj^i'rvation, but if borne in mind by planters, more 
information may be forthcoming. 

l^lu* (*gg^ w hen freshly laid are light yellow' in colour ; with- 
in oO hours a tinge of orange a])peai*s, w Jiieh dee])ens grad- 
ually: tlu* <'ggs then become orange-brown, some noticeably 
browner than others: tlii.-i deejior colour is associated with the 
(*ggs tJiat ai*c laid uniformly in two rows only, and 1 have 
etideavouicd to satisfy myself whether these might not be the 
eggs of a distinct variety or species. The small number tliat 
survived the artificial conditions of growth aj)tM‘ared, how'cvtn*, 
to be id(}utieal with the I'cst, and, though 1 am not thoroughly 
satisfied, 1 am of opinion that colour variation in the eggs does 
occur, and is no guide to distinct varieties or species. 

The* final stage of the egg is when the centre is black, and 
tin* outer ('dge orange* <jr orange-browni. The caterpillar can 
ili(‘n be si‘en, w ith a miei'oseope, curled up in the egg. It raises 
its li(‘ad, bites or pushes through the thin shell and comes out. 
Tin* conditions bt*ing the same for all tlie eggs of a cluster, the 
euK'vgenei* of tlie caterpillars is w'onderfiilly simultaneous ; in 
one (*ase the whole of a cluster of 28 hatched out wdtliin one 
minute. 

3. THE EAHVA. 

On hatching, the caterpillars are active and can he seen 
w'alking about tlie l(*av(*s. They may let themselves dow n from 
the ( 3 dg(*s of tin* leaves by a thread, which is])roduce(l from the 
liollow^ tij) of the hy})opharynx. In a short time, they disaj>pear, 
<*ither into the avils of the leavers, between the leafsheaths, or 
into tJie tissue of the leaf itself, lu the latter case, tJiey mine 
for a short distance and come out again, eventually reaching 
th(* axil of the leaf. They remain in the outer leaf-sheath for 
about 10 days and increase in size. At first hatching they are 
in. (2inm.) in longtli, of a bright orange colour, with numer- 
ous short black hairs. 

If at the end of 10 days the shoot be unrolled, the cater- 
jullars A^ll be found eating the outer leafsheaths, their presence 
being shown by the dust and debris they leave* The heart of 
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the cane is then pierced, most usually at the base, and a T>art 
eaten out. If this is done low down the growing point is de- 
stroyed as well as the centre leaves. All the centre l(v» vc's that 
are eaten through decay, the portion outside drying up. Siicli a 
cane is known as a “ deadhenrt,” and the decayed centre affoids 
a home for other organisms, which follow the moth-borer. These 
are saprophytes which, however, do not destroy any part of tlie 
living cane. 

So far, 1 have described the attack on young canes, in 
canes that have already formc^d joints, the attack of the cater- 
pillar may not lead to the death of the cane ; if the gixm ing 
point is eaten, the whole cane may die, or side buds may develo[) 
into shoots. In the joints tlie eateri)illars make tnnneK, 
which commonly run ux> and down tlie cane, bnl soim'times run 
round the outside. The (*aterpillar may come out and go in 
again elsewhere and is not deterred by the rind of even such 
a hard cane as B. 147. As in the young cane, the first feu days 
are spent under the leaves, or in the tissue of the leases. 
Caterpillars are rarely found under the old leaves unless they 
are jnercing the cane itself, and if fed on old leaves, they di('. 

When fully mature, the catei pillar eats a hole to iht' out- 
side; a feu threads are spun across this ho](^ to k('e]) out un 
welcome visitors, and the eatei pillar turns into a ])npa ; the 
liead of the jmjia is turned towards the opening and 1h(‘ (*ast 
skin lies fiii*ther inside the tunnel. Tiu^ duration of IIk* !ai\al 
life in artilieial eonditioiis is from 83 to 3.") days; in gio\\ing 
eane it may be sliglitly shorter, lasting fiom 30 to 3") da\ s. 

When eggs ai<‘ laid on a l(‘af of young eane. th(M<‘ au‘ moie 
caterpillars as a rule than that om» slioot (*an su])|K)it and \ ( ly 
commonly in o!u» hoh* tlu^re will be found two oi* tlinH‘ dcad- 
hearts. As stated above, 19 eggs are laid in one clustei*. as an 
av(»rage;in old (‘am*, this number ma> liiui food in tliat caiu , but 
in young ean(»s, a iiumbei appear to niigrat(‘ tootla'i ^hoot^. f 
am of o})lnion that these caterpillars migrate v, hen tluw ai(‘ at 
least 10 days old. Some dead-lieaits ha\(‘ two hole- on tiu" mii- 
si<le, one -malh*i than tlu‘ other: ai)par(*utl\ thi‘ eatiiinllai Ins 
gone in at the smaller hole, and th(‘ laigm* jiole i- made loi the 
moth toescape by. Sindi deadlu^aits an* eaus(‘d b\ lan.e that 
have (*onu» from another shoot. Wlien oiu' shoot is eaudulh 
infected with a nuinbei' of rceentl> hatched eaten pillai other 
shoots bc‘eonic attacked also and in some case-, un len aitiru'ial 
conditions, slioots of idants in neighbouring ])ot- w(‘U‘ found to 
be altaekenl. though no eggs were laid on tliesi* [)lant-. 

The withered ecnti'e leaf does not show it-(‘lf till lat(* in the 
life of theeatei’pillar. Of 50 dtnid-hearS, IS contained onh t ! e 
empty ])ii pa ease, showing that th(» bore'r-moth had (*-(*apeiL 
There w’cre also 92 larva*, all far achaneed and IS pup<e. iri\ ing 
an aveiagi* of o\er 2 to each dead-heart. 

Strveture of (hr Cnicrpilhtr. When t h(M*at(n ])il]ar is lint 
hatched, it is orange in colour, w it h a tlatteiual blat k heuk a 
black ]n’othoraeic shield, and numerous l)hu*k hairs. Tin* (‘<»lonr 
soon clianges to a dirty white, and brown spots apptair <»n tia* 
akin. The apparent variation of the oldei^ larvie is gi i jit, some 
being nutch lighter in colotir than others, w ith very faint s})ots. 
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Olope examination will reveal the presence of the brown spots. 
Full grown larva* ai*e whiter than younger ones and this may be 
due to an intToased amount of white “fat-body” under the skin. 
A full grown larva is 
slightly over 1 inch in 
length. The head is 
small, rounded, deep 
brown or black in (‘ol- 



our: then* is a V shap- Full-grown caterpillar of Dhtfrttn Haccharalis, 
0(1 light mark on the dorsal surface of the head. The antennae 
are v('ry inconspicuous, situated in front of the ocelli. There 
are 0 o(*(‘lli, A\hj(‘h ai-e difHcult to distinguish on account of th(*ir 
dark (»olour and minute size*. Tlie usual thr(*e i)ai]‘s of joint(*(l 
legs oe(*iir on the thorax, and lu’olegs on abdominal segments 
8 to () and at the liind end of t'lu* body. 


The pronotuni forms a hard shi(*ld, dark brown or black in 
colour ; the remainder of the body is soft, with tvgulniiy ar- 
rang(‘(l sliort liairs s(‘t in the circulai* brown spots. The 
stigmata are black and occur ai)par(‘ntly on tlioracic segment 
1 ainl on abdominal s(‘gin(‘nts 1 to S, tliat on tin* prothorax and 
on abdominal s(*gin(‘nt 8 b(*ing tin* larg(‘st. the lattei* being 
dors()lat(*ral, not lateral, in ])osition. Tin* V(*ntral surfa(‘e is 


uniformly dirty white*, without tin* brown \ 

spots that occur on tlu* lat(*ral and dorsal 

Hurfac(“-. The s])()ts and hairs are thus ar- 

raiig(‘d in abdominnl s(*gmeiits 1 to 7 : on * ' 

eaeh side*, one antei ior dorsal “-pc^t, oiu* pos- I ^ 

t(*rior dorsal s])ot, (‘acli a\ ith a singh* hail* : j 

one dorso-lateral spot, witli a single* hair, / ^ A 

lying dorsal ami sli^lit]yant(*rior to th(*s])ir- V ^ 

acle : one lateral sjiot. w ithtw’o Iiairs. pla(*ed 

ventral to tin* sjiirach*. and a lat(*ro-\ (‘utral 

s])ot w’ith one haii*. slightly posterior to 

tlie lateral spot. Tia* la^t is often faintly view 

marked. ISo well uiarkcd ventral *-pots full grown 


occur, thongli short hairs can be Found. catci jiiilar. 


Tin* spots on the tlioracic s(*gmcnts and on abdominal 
scgimait/ 8 are oft(*n confluent, and difb'i* sliglitly in th(*ir rela- 
tive* positions. The (l(*scription giviai by L. O. Howard in 
“ InHVvt Lifr\' (”>8) agrc'os w itli thi« but is slightly moi*e comph'ti*. 
The most constant character tliat is suitable* for pur])os(*s oF 
i(h*niifie*ation is the arrangem<*nt of tlie s])ots on abdominal 


segments 1 to 7, as tlie i*e‘lativ(* size*s 
and position of tliose on tlu* thorax 
and ])osterior end of the body are* 
variable). The moutli ])ai*tH consist 
of the small labrum w ith a niimbe*i* 
of short liaii's, Jai-ge te^otlied nmndi- 
bl(*s, comparatively iiicoris])icuous 1st 
maxilla*, and an under lip wdtli the 
slender nii'dian liyp()])ha!*ynx, Tliis 
functions as tlie spinneret, as in other 
Lepidopterous larvfc. Tlie thread is 
double, the two filaments separate, 



Dorsal view of the first abdo- 
minal segment of the full- 
grown caterpillar. 
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and if! capable of Riipporting the weight of the full grown 
caterpillar. This thread is used for closing u]) tlie liolc the 
caterpillar makes, and the nev\ly halcl)(‘d caterpillars hang by 
the thread from the edge of the leaf. It may also bo of use 


to the caterpillar in 
climbing the stems of 
canes. If a caterpillar 
is placed on a slip[)ery 
surface, it makes a 
foothold for itself with 
this sticky thread 
it walks. 

Wlnm fully mature 
the cater})illar makes 
a large hole to tlu‘ 
outside, spins threads 
across it, retires a little 
way inside and sheds 
its last larval skin. 



Lateral view of the be.id of tlie full ^xrown cater 
pillar, 1. The labium 2. TJie mandible. 51. The 
iua\inHi\ palp. 4. '1 lie Inpnphaiynx. .5. The 
labium t) Ihe antenna. 7. The 0 ( elli. 


4. THE JHTPA, 

The pupa is naked, sliiuingbrown in colour, u ith 
.short ‘-[lines and callo^-ities on the alnloininal ‘-eg- )yj| ^ 

inents. Tin* pujite vary in length from ] to 4 ' of / j LI 

an inch and are capable of making \ iolent moxe- If L 
ments u ith the abdomen. Tlndr position in llu» L' 
gallery is AN ith the liead tow artls the opening, tints 
the moth is not inpieded by th(‘ pniial skin 
w hen it (*nierge'^. The period of pupation is bdays 

o. THE IM\(iO. 

The adults are by (la> imictiNe.imnaiinng mo- y ^ 
tionless under sheltet. H night -fall th(‘> beconu* r 
active ami ma> Ik* (*aught In the canetiehb ^ome ^ 

time after suns(*t. Neitlu'r llu* male nor tlie 

1 ^ 1 ij* I 11 ii JtfUf s(H(haiahs, 

male a[)[)ear to be strong llieis ami all (lio‘-c*tlmt 
w eiv kejit in ea])li\ ity died aft(‘r the s(*eomi night iftln^ --exes liad 
united ; if kept isolated, they nn ill not li\e be>oiid the .ith night 
One female lays from 100 to 800 (^gg-. in eaiitn it> : I eon- 
sider from 150 to 200 the usual iiumbei*. Tuiton (8) giA es 


the folloAAing ti’anda- 
tion of Kabrieius’ (2) 
deseriptioii : Wdiigs 

striate einereoiis, tlu* 
hind margin dotted an ith 
blaek ;body small, eine- 
reouSjimmaeulatt*; u))[M*r 
wings soimdimesimmac*- 
idate: loAverAvingsNN hili* 
immaculate.’' 

(ioss(* (0) says “ A 
.small sized straNA col- 
oured moth, AAith u\)por 
wings of a tint best 
described asoehry drab, 
varied with darkened 



Adult female of J)iatrcia *>a(iharaJis 
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lini's and iiiar^rined dots, Tho under wings are pale yellow/' 
('()( k(‘)‘(dl (15) sii)>|)osos the first of these to refer to the 
s(M*()nd totin' female; elearly, tills is a slip, as the 
(lesei*i[)liou by Kabrj(‘ius applies to the female, that by Gosseto 
rthe male. 


H. A. Morgan (80), quotes the following description from 
Ferimld’s Cuimbldae of X. America : “ Expanse of wings 28-88 
mm. Ih'ad jialpK oclire yelhm, the latter with darker venular 
and inteiNennIar lines; one discal and seven terminal dots, 
black. Hind Aviiu^s A\hite in the female, pale yellow in the 
mah'. All the fringes concoloroiis with the adjacent parts 
ofthcAxim^^. Tln're is a curveil line of more or less distinct 
blown dot-, fiom within the ajiex across the wing, curving 
in towai‘(ls lli(» base* of the liind maigin, and also a trace 
of a --(‘(ond pai'nlhd line bt^weem this and tlu' end of the 
C(*1I. "1 he-t‘ liiK's (K*ciir more* or less distinctly in the males 

and a bo in <\ lew f(*niaU‘s." TIk' last description agrees Avith 
th(' cliaiactci-' ‘^how n b} 
the inoth-^ c.niglit in Har- 
bados, with on(‘ ndnoi <lis- 
tinct ion 1 li(‘ hind w mgs 
o[ t he m il( ai e coloui t*d 
sinnl Ills to t ho-.e of (he 
l(Mn}de-^. 1 nt i-, a sd\ (‘!*y 
w lute. ! n --onH* m d<'s tliei e 
is a nninb^n ol r<imt liku k 
^pot •> at t he hind edge' of 
tli(‘ low < I w ing^ Th(‘ pi o- 
])Oition of niak's to lemalcs 
s(*(*ms to be about l*i nial(‘s 
to 55 j(‘md<'-^. It i^ not 
to di^t ingui'nli th(' 
s(‘\(--. ; tii(‘ \aricilioii in si/.(' i-. coii^idi'ra bl(‘, some bmiales 
mallei than tin* ]aig(‘i males: (ht' colouration of the 
^ not mdloim in eithei s(*\, (he blown spots of the 
piestml ma mijoiil\ of mail's, and a few females. 
ma\' l)(' said to be as a lule smaller than tin' 



f ^ 


Vilult ninli* ol ! hdf m (t '^(ft ( hn nth's 


being 
w iiigs 
w ing bem . 
The male- 


as 

femali"-, A\ it h dai kei foiewings; but tliese t w o cliaracteis Avill 
not sulliei* ffa st*pa]«iting the si‘ves The feat uri' that is best 
emploA I <1 Is tin* e\t(‘i nal genital orifice. In thi' femalt*, this is 
terminal, and the united lobes of tiie oa ipositor may bi' seen, 
forming a blown. o\al stump, deiisety covered with hairs. In 
tlic mail' tin gimital oiifiei' is slight!) anti'rior to the hind eiid 
of dll' 1)0 Iv, hi'ing bi'tti'r di'sciibed as viaitral tlian teianinal: 
tile poiiiti d st\ h s and <*omplieated genital apparatus maybe 
seen with the lu'lp of a good leii'-. 


In*‘ ijilt,"' (88) V. Hill*) and L. (), lIoAvard diseusa 

till' ipie (ion of the identity of the moth borers. Professor 
Pill') cimi' to th(' coneliisioii, from an examination of a number 
of moth'-, that the 'specimens reari'd from com and eane be- 
longed all I o OIK' s])i‘(‘i('s. Theie is a (*onsidei able amount of 
variation iii tin colouration of the larva', in the size of the 
t)UpK‘, and in th<‘ size and colouration of the ailnits. Y^et it is 
i|j)pOH 4 (ijl>le to se[)arate them into two or more groups as these 
W'iations blend so gradually into one another. 



The larvfe vary in colour, c*hiefly on account of the depth 
of colour of the spots, ami the amount ol* fatbody iireseiit under 
the skin. The pupa* vary K*‘catJy in size*, betuecTi certain 
limits, ah do the adults. Each s<*v \aii(‘sin size and colour, 
some females being smaller ordaiker than the largest or lightest 
coloured males. The actual markings on the I'orcMing ^ aie not 
constant ; the 7 black ^i)ots at the hind margin are always pre- 
sent and the dis(*al black spot is almost uni\ ^“-al. though it may 
be very faint. It is imt)ossible to M‘j)arate th('S(» into t^vo or 
more groups, ^^hether they are reai*(‘d from cane oi* Indian 
corn, and we must conclude they are all one ‘-y)(*cies. 

(). I» MfA’-'ITf s. 

Th(‘re are two paiasites of tin* motli boier known in the 
W(‘st Indies as eomnionl.v occanring: Ti u luuii'ft nnna /nv/zesv/.a 
(*hal(‘idid Il> menoy)tei on, w hi<*h attack-^ tlu* (‘gg-and rorr/y/zzyzs 
(Isaria) /htrlnri whi(‘h attacks tlie lai \ a or j>ntM. 

In Barbados ,\ pi o 
portion of tin' eggs of 
/)iaii'(r(t s(t( rh(t i idis 
aiv found to b(* black 
And not the noimal 
colour. If th(*^(' ai(‘ 
k(*pt, in a shoi t t iim* a 
numb(‘i of minuti* fl\ 
ing inse(*ts ('imugc*. 

Through the* kimln(*s- 
of I)i‘ L (). llowaid, 
this has b(*t*n ich nt i- 

fh*d as Tri( hdffra m ma 
Hile>. 

Tlu* lib* hi'-toiy if woiked out in d(*tail would un- 
doubt<*dl.\ lu* of gicat inteii*^t. If <‘gu-' ot moth boiei aie 
shut up with some of tlu‘se pai<isi((‘s. tlH‘\ ^\lIl within .‘>0 
hours (‘ommenci' to ehangt* in coloui, (l(‘i‘pening slow l\ to l)la(*k. 
Jfthey are then (liss(*ei(*d, immat uu* })Uj>a‘ ai e blind in each 
i‘gg ; that is, the paiasite has u*aclu*d a stage* when tin* imagi- 
nal ap|)«*ndag(*s ai‘e commeni'ing to foim and ai(* Nisibh* on the 
exteiior. 1 his is tlu* youngest - tag(* that 1 ha\ (* lx en able to 
find by simple dis-ection. Elaboiate metluxlsoi* st'etion (ait- 
t ing art* ne(*ded to <‘liicidaie tlu* lift* hisloi \ , w hu h is of great 
intert*st ininseets of tliis gioiip Tlu* pupa is soon fully b)imt*d, 
iw^t) or tlu*t*(‘ bt*ing found in t*aeh ei»g and tlu* mt'tamorphosis 
is pass(*d througli in (> tla.N-' oi h*ss. The matuit* insect 
nnikt*s a nt*at round luih* anti lt*a\t*s the t*mp(>, hlat'k egg- 
shell. Tliis ]>arasit<* r<*ceives fni tlu*r 1 1 t*a tment nmlt*r i<*mt*dit*s. 
A similar parasitt*, belonging to tlu* same gt'uiis and possibly 
tlu* sanu* speeit*s, is |•el*oltled b> Haiber(()t)) from St. Kitts, and 
Dr. L. Zt*lintnt*u (75.70) statt*s that tlie t'ggs of J^miriva 
Htriaialis in .lava linnblaek in tamset jiu*net* ol tlu* attat*k of 
Churfnsficha nana, a similar yiarasite. 



Fenmie of rt n /im/t tmtiu 

lit (1 >') liim" 


Cordycepf^ (Isaria) Barheri is recorded from Antigua, St 



880 


Kitt‘si and Barbados. Descriptions 
of this fungus may be found in 
the writings of (Hard (70) and 
MdHHce (74j. Larva' atlat'ked by 
it become hard and “ mummified.” 

“ When fully develo])ed the 
sclerotium has eomidetely de- 
stroyed and replaced the internal 
structure of the larva, on which 
it is parasitic, the skin alone 
remaining intact.” {ManHce) 

“This spe(*ies is noticeable Larva of killed 

for the fact that the ascigorous hy CordyifiiH TUxrhtn, 

portion emerges from the mummified insect 

not only at the sj)ot usually chosen .... that is the neck, but 
rather on the tbrelicad betwt'en the ehitinised plates of the 
head, and \ery frt'fpiently symmetrically from each segment 
as well, eith(‘r at the origin of the legs or near the stigmata.” 
{Giard), 

“ The larvae are attacked by the fungus while lying in their 
burrows in the (*ane stems. The fungus springs from every 
part of the caterpillar, hencc' the (ascigerous) stems vary in 
length, those oi iginating farthest away from the burrow being 
longest, as all the stems ap])ear to grow^ towards th(M)p(‘ning 
and pusii the ascigeious portion into the aii*.” {MasHvc), 

Few s])ecimens of attacked laiNJc occur in Barbados, 
though tliey may be found in the mature canes. The llon'ble 
Francis AVattsin a lettei* dated Ajuil lOthIDOO, says of tV>rr///ccp,s* 
Uarhi rt in Antigua : “ It is fairly abundant and a useful ally.” 

Attt*m])ts have becm inadi' to disseminate the fungus artificially 
and ein])lo> it as a direct remedy against Diafnva s(t(( haralis, 
but hitlnu to these (dioitsliave not pro\ ed entirely successful. 

7. INJURE . 

The cane is never free fioin the attack of the larva of 
Dtafrcra sacc faf ralts, soon as the oung leaves are uj>, the 

moth boier coninu*nces its attack and dead ht*arts, early in the 
year, are tlie lesults. Sometimes the whole ])lant is killVd, and 
a fresh piece of cane is put in the hole. In the majority of 
cases one or moi^e shoots di(' and other shoots glow up. Futil 
the cane is so far advanced as to form joints, tlu' attack invari- 
ably results in a dead heart, which is often cut out; in this ease, 
fr(‘sh shoots spring up, and it is probable that no direct harm is 
done in these cases, and in a few cases good may be done by 
the encouragement of a greater number of canes per hole, 
^ben th(' cane fonns joints, the caterpillar eats tunnels in 
the joints, destroying a certain (|uantity of the tissue of the 
cane. A large number of caterjiillars must affect one cane, in 
order to seriously damage the cane and the sugar content hy 
ihetr work ftlone. It is true that tne caterpillars are very abund- 
ant, and I have frequently had difficulty in finding a cane 
unattacked by borer, and sometimes have not lieeu able to do 
80 , but the actual damage directly caused by the borer is not 
the only trouble. Why the moth borer ia a pest of 
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such inaj 2 :nitude is that, without it, tlie rind fungus 
would not hr ahU to causp the vppi/ great nnwant of des- 
truction If is now doing. Canes attaek(‘(I by fungus are 
wortliless, the sugar i* gone, the cane smells sour, and the 
juice is not only valuelebs, but directly harmful to the 
juice of good canes. The loss of sugar in Barbados is due, 
primarily to rind fungus {Tru hosphao^ia sacchari) but only 
indirectly to moth borer, which ojiens a nay for the fungus. 
This point has been well brought out by several A\riters: “I 
believe that fully 90 ])ci* cent, of the canes attacked by rind 
fungus had already been attacked by the moth borer ; but I 
may add that I have seen the rind fungus on some canes that 
had not been attacked by the borer.” (*/. 7?. liorell, S9). 
C. A. Barber (00) says: ‘‘The fungu<- is our greatest enemy and 
the moth borer is its gi(‘atesl ally; the fungus rot^ the cane 
and the eater j)illar of the moth borer opens the door to it.” 

The Commi<-sion aj>pointed in Baibados to investigate the 
moth borei* and othei* cane diseases n^HU'ted as follow s : “ Tn 

any ci*o]) up to the month of Deceniber, it w ould aii[)ear that 
the number of ca!K“^ atta(*kcd by Bind t‘ungus alon<* i'^ small. 
Jt would seem that in Barbados up to DectmdxM* in (‘ach year 
the fungus mak(‘s an (‘iitranct* into lh(‘ cane at spot^ injured by 
the moth boier, wJiich nnist t])(‘r(‘fore be looked upon as a very 
serious ins(*(‘t ])est.” (02). 

Tlu‘se statemenis -^how ch'aily tlial niotli bo!*(‘r assumes tlie 
rank of a serious ])est moie on account of the* lind fungus, than 
on its own merits. TJiO'^e who ha\t‘ ‘-exm tlu‘ rind fungus, a\ ill 
know how' d(»striicti\ e it is: tlu Barbados Commi'-sion (02) 
summed uf) the situation thu'^: 

“Till* ivsult of tlii'^ dist^aM' (TnV/?o.sp/ur r/u ) i'^, that canes, 
A\hich if th<‘y liad I'eanained luvrlthy w oul<l liave gi\c*n a large 
yield of ri(*h jui(*e, are fouiul to b<‘ abM)lut(‘ly AalucIcNs. and so 
far fi*om themse^hes > iclding '-ugar, th(‘ii* jn e'^^‘n(‘(» among crush- 
ed canes actually lead'^ to a mai’ked ded (Violation of the juice 
and the sugar* manufactui*e<l (lu*r*efrom. a- widl a^^ to a diminu- 
tion in the (]uantity of the sugar* obtaimal. This disease is 
present in probably cn er*y camdiedd in tlu" island, and the total 
crop of ItSOl is cl(‘ai ly found to be \('r*y s(*riousl> diininisluHl by 
it and your* Commission has for*rne(h after* tin* most car(*ful coii- 
sideiation, the A'er’y discpiieting opinion that if it be left un- 
checked, the cultivation of the sugar <‘ane Avill b(^ tendered un- 
jmrlitfrble arrd ther(*foi‘e extirnd in this islainl.” 

Those u ho IiaA’c seen a Bai'bado^ camditdd will knoAV that 
rind fungirs and moth borer ar'c A ei*y ]u*(*\al(*nt. and the heap 
of i‘ott(m canes that a(*cumulates daily iluring croi) season 
testities to the destr*uction caused by tin* rind fungus, and 
its ally the moth boi’ei*. 

So far as can be seen, in Barbarlos all A*ai ieties (»f canes ai*e 
attacked by moth borer* cateririllars. Stune art* said to suffer* 
less, and this rrray be a tpiestion of a nari*ow l(*af A\ln*n the cane 
is young. Ci*rtainly, the adult alone c*,in tdnxrse Avhich cant* 
to infect, as the cater*])illar could not AAalk Avr y far* in seai*ch of 
another variety of cane. The hardest, as also tire softest are 
in Barbados all bored by Diatrcea saccharalis. 
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The^moth borer of the West Indies and America is known 
to liA^e on other ])lants than cane : this increases the difflenlty of 
evcM eradicating: the pest, in localities where either of these food- 
jdants grow in a^vildstate. L. O. Howard (38), records that 
in the United States. Indian corn (Zea Maya), Sorghum 
vulgaro and Gania grass (Tripaacum dactyloidea), are eaten 
hy Dhivmi anccharalia. H. A. Morgan (80) adds Johnson 
grass (Sorghum haJepnise) to the list. In Barbados I have 
seen Indian (*orn and Sorglmm attacked by moth borer 
caterpillars and they a])pear to be identical with the sugar 
cane boK'r. 


8. REMEDIES. 

A considerable number of recommendations may be found 
in the literatnie of cane diseases, adai)ted to the different cir- 
cumstan(*(‘s foruhich they have been framed. It will be of 
interest to consider some of these and discuss their suitability 
to conditions such as obtain in the West Indies. Guilding (41 
imaitions that the lemedy found to be successful in St. Vincent 
Av as trashing /.c. pulling the A\ithere<l leaves off the old canes, 
in oi'der to de])iive the young caterpillars of shelter. Gosse (0) 
state's tlial lie A\as informed of the same remedy by a Jamaican 
phnh'r, u lio found it (‘fti(*acious. This simple recommendation oc- 
(Miis in tlie u 1 it ing'' of later obspr\ers, and Avould appear to have 
been found a suitabh' iemed> . I lun^e been unable to discover in 
^^llat wa> such a ])ractiee would affect the moth borer. As 
aheady stall'd, the eggs are laid on the green leaves, and the 
young lar\<e slielter in tlu'ii axils or under the h'af sheaths. No 
opportunit.N has piesented itself of testing tlie remedy. H. 
Ling liotli (22) condemns the ])iactice in his writings from 
QiKH'iisland in ISS."), and tlie value of t he remed.v appear*- to be 
(|iu‘stionable, as lai as it allects the spread of the motli borer. 

Poller (a) wiiting iu 1830, lecommends a pinch of lime in 
th(' lieart ol t*ach young cane. Thi*^ to be efticacious must lie I’e* 
iK'wed pel io(li(‘alh , and would doubtless destroy many young 
cab'i pdlai if it could be dom* saA as ofti'ii as once a fortnight. 
But bettci H'siilts can in my opinion be attained by more ecoiio- 
mi(‘al met hocU. in\o1\ ing less labour. J. O. Westwood vlO) in 
185(), recommended that all tiash, rotten canes and other refuse 
be allowed to accumulate on the Held and then burnt. This 
remedy has also found fa\ our with other writers, and would be 
efiicai ious and chea]) A\li(‘ie the conditions permit of its being 
])erform('d. In Baibados, this remedy does not seem to b(‘ ap- 
])rK‘able, the loss of organic matter caused by it is too 
great aaIicti the tropical conditions and small depth of soil 
are taken into account, and in such a densely cult i Abated island, 
the Hie AAOuld be a ery difficult to keep under control. This 
practice obtains in St. Kitts, and the folloAving ({notation from 
a lettei' from a plantc'r in St. Kitts testifies to its value; “In 
ISOL then' Avas a considerable amount of damage done to my 
cam's by the Ixirer. I used one renu'dy, viz., burning the field as 
soon as the canes AAeie leapc'd, starting on the loe side, the fire 
movc'd very sloAAly— being against the Avind, -aftiu* it was over 
there A\^as not a living insect to be .seen. I think this is a more 
effectual way than picking up the d^sea^sed canes and then bum- 
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ing them, thus only dentfoying the many and l<*aving the few, 
which doubtless ra])idly multiply. Since doing th(5 aliovi*, I 
have been practically without the ‘ borer’ in the shape of a 
‘pest.’ ” (Jan, Doufjlfts Adfnnson,) 

On the other iiand, H. A. Morgan (5()) in the report of the 
Louisiana Experiment Station remarks : ‘‘Planters have very 
generally burnt the trash and yet the attack Ini'^ aj)parently 
not been lessened.” 

Another remedy was (U'oposcd by W. E. (dll (10) in I)(*nH»- 
rara in 1S79. He considered that the su))[)Iy of silica in tlie ftoil 
was used up by continual eidtivation of sugar cams and tlmt 
the prevalencci of insects was due ti$ the lack of hardness in the 
rind of the caiic i)roduc(*d by tlu^ib'-eiice of silica. ih‘ advi^^ed 
]i)lacing sand round (»acli hole. rnfortunal(*ly no i (‘ference can 
be found to any trial of this remedy. 

In 1S79, tile Royal Agricultural Society (IT)) is'^ued a cii*- 
cular in Demerara. to eli(*it information and makt' rc'commcnd- 
ations. They advocated burning tin* tiash. (*rusliing lluMidtcn 
canes, soaking plant canes in water luxated to 125 V., micoura- 
ging birds and other enemies of the motli bortu*, and also 
cutting out the diseased canes. About the ^amc time Mi'^s 
Ormerod took up tin' (piestion of cane pests, anrl recommended 
that the diseased shoots should be cut out and d(*stroy(‘d, 
wliilst lime and mould be [ilaced on the (*ut stumfi. She also 
suggested tJiat the ])lant canes be soak(‘d in some solution tliat 
would destroy any caterpillars that A\ere in or on them. 

The practice of cutting out disea^-ed cam‘s is of tlie gn^at- 
est value in directly combating the moth borer, and i'^ carried 
out in Barbados at the present time. Writers from dilferent 
parts of the world have found this a suitable remedy, and so 
far as can be judged fiom the available literature, it has 
been ado^ited in Queensland (23), Tenerill’o (03. 8S). the West 
Indies (50, ti2, SO, etc.) and other localities with marked success. 
Cutting oat should vouuncnve a friv tniks after the cane is 
up, that is, as soon as a dead heart can be seen. The witliered 
shoots are (;ut out very low down, to tonsure the destruction 
of the chrysalis or caterpillar insich*, and are bnnight away 
from the canefields. They may be dispo>ed of, as cir(*umstances 
jiermit, in any way that will destroy the borei*. If no um' is 
found for them they may be immediately burnt : otherwise 
they may be fed to stock, chalfed uj), or [lut on the coiii]K)st 
heal) and Av ell covered over. The essential thing is to destroy 
the borer, and make sure of Ics.seniiig tin' number as mucli as 
possible Wlnu'c fodder is scarct*, and it is desired to keep the 
dead shoots for a short time, each should be split u]) and the 
caterpillar or chrysalis destroyed. Where a silo is being made 
up, they may be put in without any risk of escape of the 
caterpillar or moth. 

Steeping plant canes in eitJier hot Avater oi* some pr(‘S(‘rva“ 
tive solution has also been Avidely adopted to judge from the 
freciuency with which it is mentioned. Its bearing on the 
destruction of the pest is in my opinion slight. Any young 
caterpillars on the plant cane Avould be destroyed, but the 
actual plantiug would iu all probability effect tlxis, provided 
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the cane had first been stripped of all dry leaves. A hot liquid 
would destroy the eatorpillar if the f*ano Avere sufficiently long 
in the hot liquid to become heated throughout. Mr. J. R. 
Bovell’s experience is that the Ihpiid does not as a rule ])ene- 
tratc the tunnel of tlie caterpillar, as might be expected from 
the small size of the tunnel itself. This remedy may Jiave a 
greater effect in destroying the Rind fungus {Trichonphevria) 
but does not appear to bo sufficiently elTective with the moth 
borer. 

'Professor Comstock (17) advocates remedies tliat are inap- 
plicable to the conditions of a tropical country, wliere growth 
is continuous and there is no winter. Such is the practice of 
burning the stubble, a recommendation of the greatest value 
in Louisiana, wheix* the larvae hibernate in the stumi)s of the 
cut canes, lie also draws attention to the need of careful 
selection of plant canes. This is a matter that cannot be too 
strongly borne in mind, and wei*e it not thatevem at the pres(‘nt 
day the most diseased canes are occasionally selected as jdant 
canes, such a recommendation might liave been considered 
superfluous. 

Professor Riley and Dr. Howard (30) suggested 'spraying 
witli Paris green, in a s]>ccial ease where immunity was desiretl 
from the attacks of moth borer in an exi)ei imental field. The 
costliness of such a remedy would prevent its adoption on a 
large scale as part of the ])ractice of a sugar estate. 

In the West Indies the subject of remedies received 
especial attention from 1892 onwards. The subject Avas taken 
up in 8t. Vincent by a committee of planters (01), in Antigua 
by the Agricultural Society (05) and in Barbados by the Com- 
mission appointed foi* the [nirpo.se of investigating the nK)th 
borer and other pests (02). In addition there are the writings 
of G. W. Smith (17), C. A. Barber (57, 59, 60, 01, 77.), J. 1\ 
d’Albuqiieniue (50), and J. R. BoAHdl (89), containing I’ccommi'n- 
dations basetl on the especial needs and conditions of the Wc.'^t 
Indies. It Avill be convenient to dLscuss tlie.se recommendatioiis 
Avithout reference to the authors or the chronological se- 
quence : — 

I, The plant caneH are fu be earefidly neleeted. This is less 
of a remedy tJian a plain ])iecc of common sense pi*aetice. 

J. All dried and decayed canes are to he hand as soon as 
possibl(‘ afler Ihc ca nc has been cal. This recommendation is 
efficient, i)ractical and inexi)cnsive, and should form i)art of 
the usual routine of ('state work. Krecpicntly. Avlum the rip(* 
canes are cut and taken to the mill, tJie clriod up diseased 
canes are left on the fh'ld Avith the trasJi. Tliesi* are infc'sted 
Avith i*ind fungus, moth borer and other pests and con.stitute 
a serious source of danger, by serving to assist the sjjread of 
these diseases. Tlicy should be removed as soon as possible, 
the juicy ones ground in the mill, apart from tlje sound canes, 
and the Avhole heap burned as soon as i)ossible. They would 
not then serve as nur series of disease. This is the gist of the 
recommendation and htwl it been carried out since it was so 
strongly urged on sugar idanters, there would now be far 
less disease. In Barbados at the present time these canes are 
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very generally destroyed at the end of each week but it is no 
uncommon thing to find that they are either left on the fieki, 
or are brought in and left in the yard, to be grouml and burnt 
at the end of the crop season or whenever convenient. In 
the pressure of crop season, it is not possiide to grind these 
as often as would be desirable, but evei y opportunity should 
be taken to destroy them. The juice must not be allowed 
to mix with the juice of the sound canes. 

f/. Cut Old diseased canes. This is jjossible in the early 
period of the cane’s growth, and its great usefulness as a direct 
measure against the moth borer has already been disciis.sed. 

Soak the plant canes in solid (on hejore planting, Such 
liejuids as lime water, Jeyes’ tlnid. and car])olic acid an* recom- 
mended, the ])lHnt canes to be soaked for 12 to 18 hours. An 
alternative is to us(‘ water heated to 180 F. This lattei* remedy, 
as already stated, has little bearing on the fjiu'stion ol moth 
borer. It was originally recommended for th(‘ rind fungu.r>. 

.7. Kneourage eneniivs. Cord ycc})s Barber iixndl'richogeannna 
are the two enemies already nientioneil : attempts to spread Cor- 
dyceps have been unsuccessful so far and no feasible way suggests 
itself of assisting Trichogramma in its work of destruction. As 
the moth flies at night, and lies hidden by day, birds Avill ])rob- 
ably do little against moth borer, but bats may be of si»rvice in 
this r(‘S])e(*t. 

fi. Destroy the stumps of canes, that are not to he ratooned, 
as soon as possible. As .soon after reaping as convenient, the 
stools were to be dug up, and bui'iit or ot herwise destroyed. 
This was based on the habits of the motli in the United 
States, where the cater[)illar hibernate*^ in tli(‘ stumps of the 
cut canes. This does not appear to take place under tiopical 
conditions where there is a constant supply of growing canes. 

7, Burn all ratoon pieces irithin J4 days. This recommen- 
dation, like the last, would have little effect on lh(‘ moth borer. 
Jn places where tlie trasli can be tired a^ well and thei’c is no 
rlangei* of the spread of the fire, this practice has given excel- 
lent results, as showni at St. Kitts. 

<V. Do not ratoon, Tliis was recommended for Barbados, 
where the burning of fields cannot safely be undertaken. 

!), Corcr ratoon stumps irith lime. This woidd be a good 
remedy were then* any caterpillars in tin' stumi)s. Its eil’ect 
on moth borer would not seem to be very great. 

Jff, Place half a pint of lime in each hole, 1 am unable to see 
how^ this could affe<‘t the moth borer. The larvae are insid(‘ 
the (*anes, and would sc^arcely be alTected by the lime, which 
w ould need to be continually renew ed. 

11, The trash from the old canes is not to be spirad round 
the young growing plants. This question requires thorough 
investigation, before it can be profitably iliscussed. If the eggs 
or caterpillars of Ihe moth-borer are carried thus to the young 
canes, the practice is dangeious in the extreme. But- thei*e is 
no evidence that this is so and the advantages derived from 
the practice under tropical conditions are too great to allow 
of hasty condemnation. A matter of this kind can be invest!- 
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gated only on a largo scale, and planters should best be able 
to dooido the (jii(»stion. 

H. Introihwv rotaiwn, plindiiig a iian-grainineous wop in 
idh rnfi! ioii trifJi so{/(tr (one. This noiild bo sorvioeable if a 
larg(‘ block oi laud could ])o kept nudor sonio other crop for a 
Av hole season; but as long as young caiios are planted betAveeii 
th(‘ inatui'o caiu's oi* near Ihoni, the moths will spread. 

/ L Th( Iasi rrt oinniouiafioii is that of usui(/ tights to catch 
tin tooths. Tills practice originated in the I bii tod States, and 
has been rocoiumended in Ihxrliados and olscw hero. It has boon 
jiracticod \Mth (‘onsid(‘iabl(' success in Barbados and St Kitts. 
A lighied Innteni i^ suspendo<I over a pan of molasses and 
waiter, ()!• kojoM^ne oil and an at or ; the moths are attracted by the 
light and lall into t lie licpiid. Any light that is sufficiently 
jioNverfuI and will not blow out is suitable'. and tin' most favour- 
able position foi* the lights is to l('<'ward of the patches of old 
canes. On an c-^tat(* in Baibados, (i.TOO moths NV(*r(‘ caught at 
h liglits during the months from June to Dt'cember of out' year. 
1 am abl(‘ to (piote a lettei fiom a ))lant('r in St. Kitts, Nvho 
describes th(‘ ai rangenu'iit he uses: 

“A shallow wooden Ira.v about 1ft. din-, scjuare, 2ins. deep 
is nailed on a lougli post at a lunght of 211. Oins. fiom the ground 
the tray being pit('ln‘d (to pi event leakag(') has a covering of 
about half an inch of molasses and wate'r in the middle of 
Nvhich is the lamp, a lineup lins. high by 2ins. in fliarnetei’ with 
a moveable top, any old rag serving as a wick, the shade being 
a whisky bottle, witli the bottom taki'ii out. Th(‘ tin flange of 
the lain)) is nailed to a block of wood, which is also nailed to the 
bottom of the tia>, the bottle -•hade resting on three jiieces of 
wood ] of an inch thick to allow' of sufficient air to jieianit pro- 
])er (‘onibiistion. To get the bottom of the bottle taken out is 
easily done by filling it tightly with line sand and tapping 
all round with a convenient piece of iron. The lamps are 
jilaced in fields of cane etc., 24 being used. Place tlie jiost 
hrmly in th<‘ ground to ])re\ent dogs u])setting it for the 
molasses." (J, 1), Adattison). 

The majority of the reiiiedh's discussed appear to ignore the 
moth borer to too great an extent. The cultivation ofanyeiop 
involv't'sa fight with ix'sts of Mune di'scrijition, but modifications 
of tlu' routine' of estate' woik will not (U'stioy the ]U'st itself. 
Direct measures against the pest are likely to prove successful, 
('ombined w ith preventiv e measuit'sand judicious cultivation. 
Knowing the life history of the pest and its habits, the most 
easily assailable ]Kants may b(* selected and diii'ct means taken 
to secure its dc'-tiuction by taking advantage of its weakest 
points. (k)nii)lete i el iance cannot b(' placed on ])i’eventive mea- 
sures; vigorous measures to directly .secure the extermination 
of the insect are needed and are the mainstay when a pest at- 
tains such largo proportions. The most easily attacked points 
in the history of the moth borer are these three ; 1st. The eggs, 
laid openly on the leaf of the cane ; 2nd. The larva' or pup*© in 
the deadheart; 3rd, The moths flying at night. On these 
three the direct methods of extermination can be based. The 
destruction of the larvm and piipas in dead hearts and the cap- 
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ture of the moth^ by means of lights have been already 
discussed. There is another remedy that is deserving of careful 
attention. It has been already stated that Indian corn {Zea 
Mays) is one of the plants attacked by moth borer. It has 
been used as a trap crop by cane cultivators in the Canary 
Islands. I can find but one reference to it, which I will (piote : 
“ Here, (Teneriffe) the borer is also said to prel'ei* maize to 
cane, and when cane was grow n by sjnall farmers, they were 
in the habit of sowing a few^ grains of maize in spots of cane 
that were know n to be frequented year after year, and wdien 
these got full of borei', cutting them out. Tiiere is no doubt 
that it is extremely fond of maize and I liave taken as many 
as 37 in one stalk.” (A MvPhaiL 88.) This lefers to another 
borer, probably Svsaniia but the same Jiabit is found in 
Dixit r(va sacchara/is. Indian corn is attacked by the moth borei, 
and from a case that came under Jiiy notice I (consider it 
prefers maize to sugar cane. Maize was growing between the 
young canes, and wdiilst the canes were free fiom attack, 
the maize w’as eattm iq) w itli moth borer, and other cater- 
pillars. Mr, McPhair-' suggestion is a very sound one, and 
it would seem to be a simple matter to sou corn between 
or near the young canes, and destroy the borei s, before they 
were able to complete their lile history. It would be nect‘ssary 
to cut out the maize within (> week*- of tin* first attack, and 
if the plants were only slightly affected, they might be fed 
to stock, cjiaffed up or put iuT the silo. If they were badly 
attacked, as w'ould probably be the ca^e. thewhoh^ might be 
burnt wdth some dry trash, or biu ied deep in the compost 
heap. 

There is one more remedy of inijiorta nee left undiscussed, 
and that is collecting the eggs. In a recent pamphlet “Moth 
Borer in Sugar Cane,” I advocated this remedy and 1 was not 
then aw’^are of the fact that it had already bemi ‘-uggested by 
tw'^o writers. Dr. L. Zehntner (75. 70) recommended it against the 
moth borers of Java and this is the earliest refeicnce 1 liav e been 
able to find to this remedy. In the Cane'" of Dec. 181)1), 

a letter from Mr. D. McPhail appeareil, w liicli I have already 
quoted and he alludes to this remedy : “ Wiien 1 mention that 
on one of our instates here (TeneritTe) containing about 120 
acres of cane, nearly 15,000 deposits of egg*- were found and 
destroyed during the months of June and July, . . . the im- 
poi*tance of doing this will be recognised.” This relers to an 
allied borer, as doe‘- Di. L. Zehntner’s i ecommendfilion. I 
take this opportunity of expressing my regret that in the 
immphlet recently jiublished, no mention is made of the earlier 
recommendations of Dr. Zehntner and 3Ir. McPhail. 

The collection of the eggs has been carried out to a small 
extent in Barbados, during April and May. I am in a position 
to give some details of the work. First, as to the number of eggs 
laid. In my own collecting in Fobruaiy and March, I found an 
average number of 70 egg clusters i)er acre. It must be borne 
in mind that these are egg clusters which have not hatched 
and therefore have been laid wdthin, at most, a week. 
Pigui^es obtained from the results of the collecting by gangs 
of girls or boys during April and May show higher results 
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Prom variouh localities, the uumbers were, 155 per acre (50ae.)> 
102 i)er acre (lOOac.), 133 per acre (82ac.), 105 per acre (70ac.), 
850 per acre (5ac.). These figures will give an idea of what 
abundance of eggs ar(^ laid every week on the canes. To 
collect eggs, it is necessary to have a gang of boys or girls, 
with knives and either sacks, oi better, boxes or tins, in which 
to put the eggs. They go regularly over the estate, and 1 have 
found tlieni very sharp-sighted. They bring in anything 
that has a faint resemblance to Diatnva eggs, and one 
girl or boy will do from 2,000 to 8,000 holes of young canes per 
ilay. They will of course bring in hatched eggs as Avell, unless 
told to leave them, and the proportion of these will be very 
large if that field is being done for the ttist time ; but these are 
best left alone, and are not counted if brought in at the end of 
the tlay. 

During the early part of this year, I found such great 
numbers of eggs clusters and could collect them so ea'^ily, that 
at a meeting of the Barbados Agricultural Society in March 
last, I strongly urged the collection of the eggs as the simplest 
and most direct remedy. It should form a part of the regular 
routine of every estate, and cannot fail to destroy the moth 
borer and would in fact ultimately eradicate it, since the moth 
must lay eggs on the young canes during the crop season and 
after it. Tliere is just one season when egg collecting is especi- 
ally valuable. Up to June, there is a supply of both old and 
young canes foi* tlie moths to lay eggs in. But when the canes 
ai e cut, wdiere aie the moths ? All in the young canes ! Their 
eggs can be collected then and must all be in those young canes : 
so that when the crop is finished, in June, is the time to ttatch all, 
the eggs being laid on the smallest ]K>shible area, not only of 
land but of plant surface. The folh)wing diagram illustrates 
the distribution of the moth borer eggs during the year and 



Diagram bhewiug distribution of moth borer. 

The thickened fine rising over January in each case represents the relative 
number of moths daying eggs in the young canes. These eggs all be 
collected. The thickened lines it will be noticed end over July. The thin line 
in continuation repi'psents the relative number of moths laying eggs in the 
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dhows also that the amount of leaf surface is at its minimum in 
June and July, so that then is the best ])OHsible time for ensur- 
ing the death of the moth borer. If it were ixjssible by turning 
all hands on at this season, to examine every cane, once a week 
for (5 weeks, there could be but a very small number of moth 
borers left alive. 


9. I’AKASITLSEI) PJGOS. 

There can be no doubt as to the value of egg collecting as a 
direct remedy, and some planters in Barbados took it up in April 
and May. The eggs then collected were however found to be 
composed of a largo pi*oportion of black eggs. This was op]) 08 ed 
to my experience in the earlier months, but the results of the 
collecting sliow that during 4pril and May a great increase 
took place in the numbers of the parasite, till in May as many 
as 75 per cent, of the eggs were destroyed, and in some cases 
a higher percentage. It was felt that more h<irm was being 
tlone than good, and it was recommended that the black eggs 
should be left on the plants, all others being collected. This 
was a piovisional recommendation till the subject could be 
investigated afresh, with the benefit of the experience of April 
and May. It has been clearly seen now that it is not a 
safe practice to leave the black eggs on the plants. Careful 
examination of a great numljer of eggs has shown that 
it is not possible to distinguish fully" mature normal eggs from 
recently parasitised “ black eggs,” without a good magnifying 
glass. The gangs, if told to leave black eggs, will certainly 
leave a proportion of the fully mature normal eggs on the 
plants under the impression they" are black eggs. 

Another reason is that a proportion of the parasitised egg 
clusters are not entirely parasitised; some give rise to caterpillars. 
This is natural, as the Tvk'hogra)n)iut nfust have some limit to 
her capacity for lay^ing eggs, and has not sufficient for the 
whole cluster in some cases. To fully" satisfy" myself on this 
point 1 examine<l many tliousands of egg clusters as they wei’e 
brought in from the fields by the gangs, or as soon after as pos- 
sible, and of the black egg clusters 19*5 j)er cent, had a propor- 
tion of sound eggs. It might be but one normal egg to the 
cluster but that hatched to a cateri>illar. For these two reasons 
it is impracticable to send a gang out to collect all but the black 
eggs. They will leave about one -fifth with normal eggs, 
besides a proportion of the fully mature normal eggs. 

The problem then resolves into whether to leave all the 
eggs alone, and do no Wi>rk against the moth borer or to collect 
all the eggs and destroy the jiarasite as well as the eggs. I 
will give my" reasons below against putting any trust in the 
parasite and will now state my conviction that it is useless 
and dangerous to trust in any degree to the parasites. Equally 
it is harmful to destroy so many iwirasites. Fortunately there 
is an alternative that secures the destruction of all the normal 


oanee too far advanced for egg collecting. The dotted line represents the 
relative area of leaf surface throughout the year. It will be seen that the 
period of minimum leaf surface coincides with the time when all the moths 
are laying eggs in the young canes, and when they can all be collected. 
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eggs and does not destroy the majority of the the 

black eggs. 

It has been found, that if all the eggs alike are collected, 
and kept in the open air where they dry up, that the majority 
of the caterpillai's die befoi they hatch ; but al>o that all the 
])ai*asites that have n^ached tlie early pupa stage are not affect- 
ed and will hat(*h out as usual. I^irasiti^ed egg*-* weie kept in 
a cal(*iuin ehloi'ide dessicator. One egg was dissected before- 
hand and contained ininiatuie i)up>e. just forming ; these eggs 
liatched to the usual active 7Va /a nnr, which appeared 
in no way affected by the (excessive dryness. The feasible 
lecommendation tlieii ifc> to collect the eggs, nJl but those that 
have hatched ; to place tlnun in the yaul on any spot remote 
from the canes for a few days, till all the Tru ho(/ra)tuti<v 
escape. Any cateri)illai s that hatch may then be destroyed 
w ith boiling water oi the whole lot burnt. I w ould suggest 
that the eggs cidlected on Monda> , Tuesday and Wednesday, 
be all put, as the> aie collectcMl, in one spot and left till the 
following Monda> ; and that all the eggs collected on Thuisday, 
Fiiday and Saturday, bi» pul in anotluu spot and kept till the 
lollowing Thursday. Thus, all eon fusion w ill be avoided and 
all tlie eggs get their due amount ol time. 

it may be said that wiieie 75 ])ei etait. aie being destroyed 
by i)aiasites, it is not woith w hil(‘ colhvting. Vet it is still 
iieeessary to eolh'et the eggs e\t*ii wiiere as many a^ 75 
percent, have been attacked by the paiasitt‘s. Taking as an 
estimate 100 clusteis of eggs pm* acre per w"(‘ek, 75 pen* <*ont. 
are (lestioved, leaving 25 to hateh ; that give-^ 175 eati'rpillars 
per (n r( jx r tre( k 175 eateipillais pel week now, when the 
liarasite ha-^ the bestposhiblc eluuieeof doing lier work, a re (pi ite 
enougli to do a considerable amount of damage, and it would 
rise to many more iief week, when the [larasite is not able to 
destioy 75 per cent. 

It will in my ()j)inion piv to eolh'ct egg'^, so long as it pays 
to tak(* any m(‘asui*es against moth borer at all. This r(*m(»dy 
is tlu* mostdiieet, tin* simplest, and will eompan* veiy favour- 
ably with every other v\ h(M*e labour is eh(*a]>. It iu*eds men or 
women to (*ut out d(»ad lu*ai Is or to put up lights, or to carry 
out anv of tin* r<‘im>idie'^ that atbM’t the loiitine of the instate; 
but this woik of ('gg eolh'eting is best done by the sliai]) eyes 
oi girls or boys, and hi eonseciuenee eo^ts less. 

10. lUiLATlON OK TJIK J10(«RAMMA TO JUATH.KA. 

Then i'^ om* othei aspect of the (|Uc^tioii that iuhmIs to be 
discussed and that is, what pait the TrichityrainnKf is playing. 
Will it ever get rid of the moth borer ? J think not, and 1 wish 
to gftard again^ta false .seii.se of bceurity brought on by the idea 
that the parasite alone ^till suflieiently destroy the moth borer. 
It is stated above that during the earlier months of the year 
little trace of tlie work of the iiarasite could be found and that it 
increased during April, reaching huge proportions in May. 
Though 1 can find no reference to the length of time it has 
been in Barbado.H, 1 think there is reason to believe it has been 
ia the island for some years. I wish to offer a hypothetical 
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explanation of the small number of the parasites in the earlj^ 
months and its great increase during Ajiril and May. 

Prom the end of July 1899 to January 1900, the only sugar 
cane in the island was that to bo reajiod this season, i. e. cane 
that was getting tall, too tall to cut out dead hearts or to eolle(*t 
eggs in. All the TrichogrammfP then were living in the eggs laid 
on this cane. In January the young canes planted in iWein- 
ber came up, and from January to June of 1900 there as a 
large area of young cane ; as the months of 1900 went by, an 
increasing amount of the old cane was reaped, and the moths 
went more and more to the young canes to lay their eggs. 
What is the effect on our parasite? It has considerably less 
difficulty in finding the moth borer egg--» on the small cane^, 
especially when so many moths must come and lay eggs on 
these small plants. It can in consecpience multiply at an 
enormous rate in the months of March, April, May, June; 
but afterwards the cane gets tall, the number of canes to each 
stool increases, the \\ hole field becomes a tangled mass of canes 
5 to 8 feet high, each with a large cr(A\n of broader leavi‘s. and 
the result is that the Tn(hofpa}H)nu has an inciea'^ingl^’' 
greater difficulty in finding tlie eggs of the moth borer. Thus 
during the later montlis of (lie yeai* tlie numb(‘rs of tlu^ (lai'a- 
site diminish and moi*e borers C'^cajie to eat tlie canes. 

Notliing but a f(»w years’ e\})erienc(* (‘an scuttle th(‘ fpi(»stion 
but I (*onsider the abo\e hyiiothcsis is worthy of eoiwichnation 
and that tliis an ill be* found to be th(‘ normal seciuenee of 
ev<mt«-. 

The relations of th(‘ Tricluxfnunina to the eggs of tlie 
moth boi'cr are of inttnest to sugar planteis from a ])i actical 
point of view, and it ma> b(‘ ofinteu'st to discuss tlii' (piest ion 
from a more geiu'rali^ed stand poii\t. Js the ])arasit(‘ 
going to apprt'ciably alTect tlic total number of moth borers 
in Barbados ? Will there be a-^ man> in the cro]) of 1901 as 
in that of 1900? TheM* aie (puMious that need an ausANcn* and 
I amincliiied to (•(Ui'-ider that tlu* oaiasite A\ill h^a\eus e\(M*y 
year with the "aim' nunibei of bonus, and tin* same amount of 
damage to the cane. TJie paiasite, may, in my o])inion, lu* h*ft 
out of consideration altogt'ther from a practical i^oint of n i(*NN 
so long as we avoid destro^A ing it. 

The number of moth borer eggs laid on the ])lants i«^ so 
large, that A\ere all to hatch ainl conn* to maturity, there 
would be no cane to gi’ind in (i months’ time. Tlu* figuies 
given nb<we vai‘> from 70 to 8r)0 (*gg cluster^- per acn* : 
take 100 clusters as a reasonable aAerage; that is 1,900 
caterpillars hatch, perv'vih\ pvrufn, AHoaa ing one-half onh of 
these to come to maturity, there ANould be 950 moths flying 
in 6 Aveeks. Of thes(3 about JOOAvouldbe females, and Th<*y 
would lay 50,000 eggs as a minimum, pcrwvvK^ /xu* U(*/r. This 
process is continually going on and if the calculation is ( arried 
on to 0 months, tluuu* A\ould then, on the basis of half the cater- 
pillars dying, and each female only laying 100 eggs, be at least 
900,000,000 (nine hundred millions) of eggs lahl, per ireek, ptr 
acre. Long before this there would be no room in the island 
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for anyl/hing but caterpillars. These figures are given only to 
show that there must be some very active check working to 
lessen the numbers of the pest. Nature very rarely woi^ks in 
this way, letting an insect disturb the balance of life by 
sudden increase, and the relative balance is as a rule kept 
level. There is a very effective check on the moth borer and 
it seems reasonable to put the Trichogramma down as part of 
this check. Will the Trichogramma ever be anything beyond 
a check ? No, for that is not Nature’s way. There is in nature 
a continual struggle, and the result of the struggle is that 
one organism never oversteps the limits, but that all are kept in 
their places. The moth borer could under certain cii’cumstances 
increase very rapidly and Avere it not for the fact that it has 
various inlluences affecting it, and acting as a cheek on increase 
beyond a certain point, it would doubtless increase. If the 
Trichogramma could find and destroy all the eggs, it would 
itself die for lack of food, unless it was able to a(lapt itself 
other circumstances. But these things do not, so far as Ave 
can see, occur in nature. 

Admitting that there must l)e some influence to keep the 
numbers of the moth b<»rer Avithin limits, ami admitting also 
that the conditions in April, May and .lime are especially fa- 
vourable to the Trichogramma, the facts are a(*counted for by 
the assumption tlnit the Trichogramma is a check and no more. 
The history of economic entomology abounds in instances 
similar to this Avhei'e a pest and its im-rasite exist together and 
the result is to keep the numbers of tlie pest to certain limits. 
What Ave call the balance of natui’e does not admit of one 
species Aviping out another in the majority of cases. If the 
l>arasite eats up the majority of the eggs to such an extent as 
to really diminish the number by a considerable amount, there 
Avill soon be feiA^er left to prey on ; the imrasite Avill then be suf- 
fering from Avant of food, and dies off in conseipience. The 
pest then is loss seriously attacked and contrives to pick up 
and should there be some favouring circumstance, as for 
instance the greater area on Avhich to lay eggs and the 
increased difficulty the pai asite has in finding the eggs, then 
til e pest itself gets ahead of the parasite and multiplies to 
above the old number. But noAV aa ith abundance of fiMxl, the 
parasite picks up and in turn decreases the numbers of the 
pest. Wdcan dimly see the fluctuating relations of host and 
parasite, but the aggregate* effect is tlie same over a 
sufficiently long jieriod. In support of this, 1 will mention the 
island of 8t. Kitts. (\ A. Barber (00) iii 1891 stated “ I haA’^e evi- 
dence that tlie vast majority of moth borer eggs are destroyed 
by a small parasitic fly.*’ He mentions a few jiarticulars which 
show that it is similar to or possibly the same as the Barbados 
parasite. Yet now in 1900, the moth borer is so desti’uctive in 
St. HMtts that aetiA^e measures are taken against it. This is a 
case Av^here the aggregate effect is to keep tlie ^lest within cer- 
tain liipits, but not to destroy it. Every y^ar, tlie same number 
of motlV boi‘ers will escape, and this seems to have occurred at 
St. Kitis for 6 years, and 1 believe also for some years in Barba- 
dos. eminent American entomologist, John B. Smith, read 
a paper\ on the subject of parasites at the Association of 
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Kconomio Entomoloj^iflts in 1898, and I quote as follows : — 

“ We are right hi calling the attention of the farmer to the 
fact that the injurious species are very largely kojit in check by 
either parasites or by predaceous insects ; but we are w rong in 
leading him to suppose that either parasites or predaceous 

insects will control the species for him Parasites do 

not exterminate their hosts in any instance, their mission is 
merely to interpose a check to undue increase and it is natural 
that this should be so, for were the host destroyed, the parasite 
itself would perish unless it were able to change its food 
and prey upon other species.” Dr. Smith then gives instances 
where a pest has been attacked by a parasite and where the 
parasite has ultimately destroyed the majority of its hosts, in 
one case up to 75 per cent. Yet the next season the numbers of 
the pest are as great as they were at the commencement of the 
previous season. He also states that “ This is not a solitary 
instance. It can be matched with ease in all our common 
insects.” The conclusion he draws is fliat a parasite, as a rule, 
does no more than keep its host in check. The numbers of the 
moth borer have varied j)er}ia])s to some extent from yi^ar to 
year, but no striking alteration has taken place, either an 
increase or decrease. AVhat keej)s this number constant ? Tlie 
parasite* among oth(»r of Xature’s (*h(‘cks. Dr. Smith continues : 
“ My contention is that in dealing with injurious insects from 
tlie farmer’s .stand fioint, we can entirely ignore th(‘ work of 
parasitic or predaceous insects. We must accept the fact that 
each year these insects will ajipear in about the .^ame numbei’s, 
tliat Nature has evidiaitly assumed that this is about the proper 
number to appear and that all her checks are arranged a<*c<)r<l- 
ingly. If we wish to lessen them ue must do it by means other 

than tho.se which she has jirovided The propositions 

1 do make and that I am ready to defend are : Among our 
native insects parasites act merely as a check to excessive 
increase. Excessive increase nutans more than the natural food 
of the in.^ect is able to support, and iloes not mean excessive 
increase in the sense of th(‘ farnnu*. An insect that is 
under natural conditions abundant each year mu.st be 
dealt with without any regard to jiarasites or natural 
enemie.s. Other than 1 have just suggested, i)arasite.s and 
jiredaceous insects have absolutely no economic value.” (John 
B. Smith, “ hiHcvi Life.'' 1808, vol. VI. page 1412). This is the 
oi>inion of an entomologist of many years’ experien(‘e in fighting 
in.sect t>ests. I have goiu' into the fpie.stion at some length 
becau.se I wish to guard against a false sen.se of security 
brought on by the feeling that the para.site will destroy the 
moth borer. When we find all the eggs destroyed by Tricho- 
gmmma in every part of the i.sland, we may expect no more 
next year. But .so long as a small proportion escape when the 
conditions are the most favourable for the parasite, .so long will 
the destruction <‘aused by moth borer continue. If we wish to 
le.SHen the numbers, of the j>est beyond the number that 
naturally survive every year, we must do all in our power 
to aid the work of the para.site. 

11. CHOK HIOP RRMKDIES. 

With i*egard to the choice of remedies, the main reliance 
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must be placed on simple, direct measures. The best results 
appear likely to be attained by collecting the eggs, cutting out 
“ dead-hearts” regularly from the time the first is seen, using 
lights (from July to January ]>articnlarly as other remedies 
are not then available), rigidly rejecting and destroying plant 
canes that show signs of disease, and continually destroying 
the rotten canes during crop season, as often as the mill can be 
used for that purpose. 

Ihe West Indian sugar planter is to be congratulated on 
having as the chief source of his troubles a pest that admits of 
such bim]Je and direct measure-, being adopted against it, and 
it is largely a matter of <»hoice whether Diairwa Haccharalis 
with its iiifinitely uorse attendant evils sliall be allowed to 
destroy his canes or not. 

12. Prevention and Fixture Outlook. 

It would bo of little avail to destroy the moth borer and 
take no pre(*Hutions against its introduction from other locali- 
ties. The fact that the larva or pu])a can be sent in cane- used 
f(U* ])lanting should ensure rigid examination of every cane be- 
fore it is sent and after it is received. If any are found uith 
borer holes, they should be immediately burnt. The practici* 
of sending gieat numbers of cane plant‘- from one colony to the 
other, vithno lestiictions or examination is liable to neutralise 
the good (‘fliect that may be pioduced by careful destruction of 
tlie })est : and wIumi it is t)orne in mind hov great the number 
f)f cane diseases is, and. whatha\o(*a ne\\ly introduced i>est 
might accomiJish in a short time uhen depiived of the checks 
it ha<l in its lormer locality, it will be seen that there is a m^ed 
for the gieatcM cauMn sending oi receiving canes from other 
places. 

It ma> peihai)s be supposed that to be of any value, any 
action against moth borer must be unanimously taken by the 
^vhole body of planteis If a planter >\ishts to free his estate 
from moth boier, he vill peihaps feel that his efforts are \ain 
so long as his neighbours aie not also taking measures. Certain- 
ly, a numbei* of moths ^^ill lly in from neighbouring fields in the 
course of the y(*ai, but this numbei’ a\ ill be a relatively small 
one, as the moth is such aAveak flier. I have visited e<-tAtes in 
Barbados where I uas stiiick u ith the small number of moth 
borer holes in the canes brought in to be ground, and on einpiiry 
it has proved that the i)ractlce of cutting out deadhearts” has 
been carried out from the beginning of the year. This satisfied 
me that it A\ouId uell rei>ay a single estate to take any measure 
to diminish the numbers of the moth borer. Collective action 
on the part of the jdanters of a whole island oi* district is the 
sure way of diminishing the disease ; combined with this there 
should be legislation or at least collective action to ensure the 
immediate (h^striudion of all infected canes brought into that 
district. ^ 

The future of the moth borer depends entirely on the action 
taken by those interested in sugar cultivation. If planters are 
willing to incur the necessary expenditure, which is slight, 
adopting simple remedies as part of the regular estate worki 
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they will each benefit. But in the event of such aetion being nni- 
versal in one eolony or district, then tlie moth borer, and its 
resultant diseases, will be no more a curse to the planters of 
that l(K*ality, hut will be i)resorved as a curiosity in the local 
inuseum. 
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SnOAB CANB BXPEBIMBNTS AT BARBADOS. 

Tlie following eorrosiiondence fnrnislies an account of the 
Sugar Cane Experiments started at tlie close of 1898 by the 
Imperial Department of Agriculture in Barbados. Professor 
d’ Albuquerque, Island Professor of Chemistry, is the Chemist 
in charge of the experiments and Mr. J. R. Bovell is the 
Agricultural Superintendent 

ProfeHSor d'AlhHquerqne—to Commi^momr of Agriculture. 

Government Laboratory, 

20th October, 1898. 

Sir, 

As it is very desirable that a beginning should be made 
as soon as possible with the Sugar cane experiments, and in 
accordance m ith your request that a scheme should be formed 
without delay, I have the honour to suggest, in view of the 
importance of testing the i dative value of Seedling canes in 
different jmrls of the island, that })lots of the best known 
varieties of Seedling canes be established at a number of 
estates, each estate being typical in soil and climate of a <‘on- 
sidcu’able area around it a sufficient numbei of (‘states 
being sele(‘Ted to afToid typt's, in regaid to ‘-oil and (‘limaiis of 
all lands likely to be employed in this island foi cane culti\a- 
tion. 

2. This mode of working will offer a much largiT Aariety 
of conditions than could be obtained at any one or two “Ex- 
perimental Stations/' and that it is ]K)ssibh‘ with athantage to 
utilise a(*tiial sugar estat(‘s for such (*\j)(‘rinu‘nts has been 
proved for some >(‘ars by myself and 1 think al^o by Mr. 
Bo veil. 

8. The further advantages offered by this mode of working 
are 

(a) The plots of each e‘-tate will seiwc as u^-eful object 
lessons to the jilanttTs of tin* distrK‘t, and being 
cultivatid under the practical coiiditi(»ns existing on 
the t stale, the i (‘suits w ill b(‘ inoiv convincing to the 
planters than if th(‘> weie obtained sol(‘ly at a (l(‘part- 
nuMitally woiked station. 

(h) The plots will serve as c(‘ntres for pro] laga ting and 
distributing plants of those Seedlings whi(*h give th(‘ 
most favourable results. 

4. I have only at pr(‘S(uit to add that in my o])inion these 
variety ]>lots should be ])lanttHl at least in triplicate, and that 
in future (*\])orimcnts it may be found n(‘('essary to adopt the 
method of control ])lots to which J shall i*ef(*r in dt‘tail when 
I Hubmit a sch(‘me of Manurial Ex})eriments. 

1 have the honour to be, Sir, 

Your most obedient Hcrv'^nt, 

J. P. D’ ALBUQUERQUE, 
Island Profe.ssor of (^hemistry k Agi*l. Sei(»nee. 

Dr. D. Morris, C.M.G., D.Sc., M.A„ P.L.S., 

Commissioner of Agriculture. 
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Sir, 


Goverumeiit Ijaboratoiy, 
November 25tli, 1898» 


I liave the Jionoui* to forward the following additional 
suggestions upon tiic subjisct of t*ano ex|)crinients in Barbados. 


2. So far the experiments derided ui)on are wliat may be 
railed the i)raetieal and final testing of eta’tain best varieties 
of existing seedling eancs with regard to their’ praetieal value 
as sugar prcKliieei s in different soils and climates of this island : 
ami for tfiis x)ur[>oHe it is necessary that the exi>eriments should 
be conducterl in one represcmtative field of each climati* and soil 
tyjucal of any hu ge area in the island. Sucli work as this will 
always Ih‘ the necessary sc^piel to tire production and selec- 
tion of se(‘dlings at central stations. At present eight local 
stations have becMi selected for this practical side, and will in- 
volve some five ueeks analytical work carried out for* the most 
part upon t]n‘ estates th<mis(dves. 

3. The scientific woi*k of iri’oducing and investigating the 
natur’c of pedigrerid si‘(*dlings and their* relations, if any, to the 
imrent ])larrts and scientific cpiestions in general I’clating to 
seedling canes, as well as the work of investigating tJu^ possl- 
biliti(‘s of impr’oving a given var-iety of cane by chemical selec- 
tion of plants from cane*> richest in sugar at the time of amdysis 
ami at different times of year, and all studies whi(*h recpiire 
close chemical supervision and very nuimu’ous analyses of the 
highest attainabh* degi e(‘ of scientific accur acy, will recpiire to 
Ik* done at one or two estates having suitable soil and climate 
with comparatively large and level fields, specially accessible 
from the Uoveinment Laboratory and under i)roprietors who 
themselves take a keen interest m scientific questions connected 
with the improvement of the sugar cane. 

The extreme var ieties of soil and climate typical of com- 
par’atively large areas in Bar bados, are high ri*d soils and low 
black ones, and between these two come evei’y intermediate 
variety. 1 aw of opinion (as far as thei*e is any evidence) that 
seedlings suitable to r’cd soils could be r*aised and i)roj)agat/ed 
well on a black soil, and trarrsfer-red after selection to the red 
soil : or’, tt) put it in another way, a seedling (if such exist) 
which would (Uily strirggh* into existence on a red soil and could 
not do so on a black soil would havt*, no lufactical value arrd 
Avould be poor* and weakly anywhei’c in the island. Cotivse- 
(piently the actual preliminary .scientific work eouhl lu* done 
on a black soil. Again, the inv(*stigation of tlie possibility of 
raising tin* sugar contents of a given vai’iety of cane by .so 
called “ Chemical *-election*’ could be cari’i(*d out on a black 
soil and the results w*ouId be apirlicable to a red one. 

Tlie total experiments (excluding analyses at planting and 
other intermediate times, but including the local stations) 1 
estimate to reeprir’e at least one humli*ed days (iontiiiuoiis 
analytical work dui’ing the crop, i.e. the whole reaping periml 
of the croi>, and therefore the central stations should be near 
town, botli for the easy aeeessibility to planters and visitors 
and for proximity to the Government Laboratory since the 



856 


analyses would then be carried out at the Laboratory. Prom 
the working point of view the advantages of this locality for 
the experiments are 

(0) Saving of carriage hire (two assistants to each out 
station.) 

(h) Saving of Avear and tear to the Avorkers from a long 
double journey each day, carrying about of food, etc. 
(a greater advantage than might api)ear at first sight.) 

(c) The instruments being in their oavu home, the Avork 

is arranged solely Avith a view to the highest accu- 
racy, Avhichis not attainable in an ordinary sugar 
boiling house. 

(d) T could then perform my other duties (of Island 
Professor of Chemistry) aderpiately and Avith ease, 
Avhile the experiments aie going on. This is one 
of the conditions agreed to in my api)oiutment and 
could not be complied Avith if 1 Avere aAvay from the 
Laboratory one hundred coiisecutiA^e days. 

There are no disadvantages in choice of the above locality 
which Avould not equally apply to any other locality in the 
island. 

4. To ac<juire an adequate area near BridgetoAvn (or any- 
where else) for such central station experiments three alterna- 
tives present themselves. 

(1) The purchase of an estate out of Chancery (I am not 
aware of a suitable one near toAvn) 

(2) The leasing of part or all of an estate similar to (1^ 

(8) The use of land from a (near toAAm) estate, Avhere 
the proprietor supplies all cultivation and reaping 
labour and manures, and Avhere the Department 
staff could concentrate its energies on the scientific 
sui)ervision and AVork, and Avhere adecpiate reason- 
able compensation is i)aid for exiHjrimonts involving 
loss, Avhich comiiensation could be calculated on the 
analyses and average yields of the other (noii-ex- 
perimental) parts of the estate or on these in pre- 
vious similar years, 

1 am of opinion that a total of 25 acres of fairly level 
ground Avould be sufficient for such “ loss-in volving-experi- 
ments” and to secure such an area by alternatives (1) or (2) it 
would be necessary to purchase or lease an estate of 100 acres 
or more, with the carrying on of purely estate management, 
and the usual risk of loss on the area not I’ecpiired for such 
experiments. • For it would only be the ordinary cultivated 
(or non-experimental) area that would not be certain to involve 
l>ecuniary loss and in proportion as the estate was more 
experimental in that proportion the probable loss would be 
greater. Under these two alternatives the estate would be 
semi-commercial and semi-scientiffis and the Department (in 
the absence of a large margin of money to allow for loss) 
would be saddled with a responsibility outside its immediate 
object. 
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I therefore prefer alternative (8) and in furtherance of it 
I .submit the following preliminary information:- > 

(1) The Pine estate, owned by J. C. Lynch Esijr., M.C.P. 
Barrister-at-Law, is lx)rdered on one side by Government Hill 
Road, about one and a half miles from Bridgetown, and 
ha.s hue large fields whose leveliu‘ss and uniformity are 
unique in the island. 1 have already (iouducted experiments on 
a fair scale thei*e and reeeive<l every hell) that could be render- 
ed and was left a i)erfectly fre<‘ hand in all arrangements. The 
proprietor is very interested in the (piestion of improvement of 
the sugar cane. He owns one other estate. He is willing to 
allow, say ten acres for scientific experiments involving loss, 
coinpensation being given for loss calculated on my measure- 
ments and analy.ses. 

He intends to weigli all his canes and measure juice and 
control the working of his boiling house by clieniical analysis : 
<*onse(iuently it will be very simple to arrive at the loss. He is 
further willing to allow another (a) sufficient area, say five 
acres for nianurial black soil plots and (b) a sufficient area for 
testing best selected seedlings and for experimenting in im- 
prov^ement by “ Chemical Selection’' neither of which (a and b) 
should invoh'e any loss to him. 

(2) Waterford estate, owned by Messrs. W. (). Colly more 
and F. Colly more, is ^ituated about one and a Jialf miles from 
Bridgetown. The j)roprietors have ah*eady conducted experi- 
ments of their own upon the estate, are keenly interested 
in the improvement of tln^ sugar cane and ar(‘ ready to render 
every jMissible assistance to experiments conducted on their 
estate. 

They are willing on similar terms to allow twenty acres 
for scientific experiments invoh ing loss, and any further area 
for experiments not inv’olving loss. Tln*y also are about to 
weigh their canes, measure their juice etc., and <diemically 
control their working: consequently, here also, it would be easy 
to arrive at the amount of the loss. 

5. Ill addition to the above Central Station black soil 
experiments on a large scale on the nature etc. of seedling 
canes and on the effect of manures, and on the improvement of 
canes by Chemical Selection,” it is desirable to have a set of 
nianurial plots on a red soil estate; it is also desirable to test a 
moderate number of seedling canes as to their general value 
and ratooning value in red soil at a stage antecedent to that 
wliich in tin* “ local stations’* entitles them to be called best 
selected .seedlings. These red soil nianurial and seedling ex- 
lieriments might be called subccntral station experiments and 
would serve as a stage intermediate between the black .soil 
central station and the red soil local stations, and would enable 
us to obtain t*arjier knowledge with regard to red soils than 
we could from local stations. 1 c*stimate that an area of two 
and a half acres will suffice for the nianurial red soil plots, and 
almut five acres for early stage seedling experiments involving 
lois. Hopewell estate would probably be very suitable for such 
work. 
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6. It will be seen from tlie details appended that the esti- 
mated maximum comiieusation for 

the year (1900) is £45 
(1901) £80 

(1902) £145 

leaving a larger margin for the purchase of apparatus, imple- 
ments and materials during the first four than during subse- 
quent years. The equipment could therefore be rendered fairly 
complete during the earlier years. 

The plots of one stool and ten stools (i.r. during the first 
stages of the newly raised seedling c*anos) could not iKissibly bo 
qrushed in the estate mill and 1 suggest the ijurchase of a 
lK)rtable oil engine and a small (now or second hand) cane mill. 

Cost of Oil Engine say £200 

Mill say £50 £100 

Chemicals and certain ai)})aratiis and implements would also be 
reipiired. 

7. The following outline plan of experiments i.s a maximum 
estimate ami probably an over estimate of* the number of 
l)lots Avlpeh it will be possible to reap and analyse with present 
staff, consetpiently the estimate of loss and compensation for 
loss-involving experiments should be the maximum. 

The experiments may be divided into 

(a) Maiiurial Plots /Black Soil (Belle and Dodds) 

(Red soil (Hoi)ewell) 

(b) Chemical s(‘Iection Experiments. 

Bhick Soil (Waterford) 

(c) Cultivation of all known old Varieties 

(d) Seedling Experiments /Main experiments 

I^Red soil sub-experiments 

(e) Local Station Experiments. 

The plan of Seedling Experiments f d/ requires some explana- 
tion. 

The first result of the germination of a cane seed and the 
planting out of the resulting seedling is the production of one 
st<K)l of canes. From three acres (say 3,600 stools) jst^ige fa/] 
of such seedling cajies planted out in the first year some 1000 
would be found worth analysis and probably not more than 
500 [stage (b')\ of these would be considered w<)rth propagation 
in 10 hole plots for reaping the following yeai*, occupying 5000 
stools — 4 acres about. Of these 500, it would probably be 
found advantageous to plant say 200 [stage fe'/j in acre plots 
ill black soil central station = 8 acres and 50 of the same varie- 
ties in the red soil sub-station acre plots = 2 acres. These 
200 varieties would in like manner become reduced in the 
follovving planting to 100 varieties [stage fd'/] each of ^'Cre 
and from this stage the varieties for local stations experiments 
would probably be selected. Thus : — • 


NUMBER OP VARIETIES. 


let planting 3600 


2nd 


500 


single stools 3600 varieties stage (a') 
10 stool plots 500 „ (b') 


ff 
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8rd planting 200 plots 200 varieties (p) 

4th „ 100 „ plots 100 „ (d) 

Tliis would be tJie liistory of a large number of seedlings 
planted the first year : in the second year, however, a similar 
number (3600) of seedlings would be ])lanted out and a similar 
reducing selection would take place in subsequent years, so that 
two series would then be running. From the third year three 
series would be running and so on until the number of a(*timl 
plots to reap was as large as could be managed. 

During stage (n) } estimate a probable money loss of 75 i)er 
cent, oil the area so planted. During stage (b) 1 estimate a 
probable loss of 50 per cent, on area so planted, and during 
stages f'r), (d), etc., a probable loss of 30 per (*ent. on area so 
])lanted, asauming tlic actual }u*ice of sugar and molasses at 
£20 per acre this would mean stage (a) £15 per acre, stage (h) 
£10 per acre, and stages (c), (d) etc., £6 per acre. 


DENKRAL TABULAR PLAN OF EXPERIMENTS. 

Thv uvreuuv /s* on/// ai>pmrintn(v (t)id trill rary irilh 

I he lininf/ used. 

TO BE REAPED IN HXH). 


No. of ' I 

Samples Approx. ‘ G o m 

for Wlieie Planted. Description. acres. pons«\ 

Analysis. i tion. 


l,at)a Central Station Seiieal \ 3,(i(X) single stool 

' Stage n j seedlings ' 3 acres £15 

1 > 

200 Central Station Series 1 .. 200 Man u rial plots 

(Black soill 5 acre-s 1 

100 Sub-central Red Series I 
' Soil Station 

I 

Central Station Series I 


Dodds , 

I^al Stations ...| 

! 


20 

200 

IHO 

1.700 
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TO HE REAPED IN 1901. 


No. of 1 

Samples j Where Planted, 
for 

Analysis.| 


Description. 

Approx. 

acres. 

C 0 m - 
1 pensa- 
t i on. 

1,000 ! Central Station 

Series II | 

.3,000 single stool 



i 

Stage a 1 

seedlings 

3 acres... 

£45 

400 i (Central Station 

Series I i 

400 Black soil 101 



) 

Stage b 1 

stool plots ... 






3i acres.. 

1 £35 

.50 Sub-central 

Series I i 

[ .50 Red soil 10 



Station 

Stage b 1 

stool plots ..1 


! 

200 , Central Station 

Series II... 

200 Manurial plots 

i 

1 



(Black soil) 

5 acres ... 


UK> Sub-central 

Series 1 ...i 

1 100 Manurial ratoon 



1 Station 


plots (Red soil) ... 

2}j acres.. 


20 Central Station 

Series I . J 

20 Chemical selec- 





lioa plots 

1 acre ... 

1 

200 Dodds 


Varieties, etc. 



120 Loc il Stations 


4 stations of 30 plots 



; 


each 



2,000 ' 



i 

£80 


TO BE REAPED IN 


No of i 

Samples 1 Where Plan'erl. 
for 

Analysis.' 


; I 

I Com* 

Description. ' Approx, pensa* 
1 acres. lion. 


1,IK)U 

400 

.■)() i 
aO ) 


Central .-Station 

Central Station 

Sn0-3cntral Sta- 
tion 


SeiiesIJI t j :5.(i00 single stools 
Staffe o J seedlin^js 

SeiiesII t ' 100 Black soli 10 
Stage b f stool plots 

, Series I &! : .50 Redsoil 10 stool 

II !- plots 

Stage b I j .50 Ratoons ser, I 


3 acres.. i 


4 acres...! 


i^4i5 


£10 


2(MJ 

j (^.cntral Station 

Series I 
Stage c 

.5t) 

Snb-ccntral Sla- 



lion 

Series I 
Stage r 

2(K) 

Central Station 

Seiics il 

100 

Sul)-central St a 



i tion 

Series 1 

21) 

(ventral Station 

Series 1 


1200 Black soil > ! 

I acre plots ^ 8 ncics...i £18 

' 50 Red soil 2*.*. acre 

plots.. 2 acres.. ; £12 

. 2(X)ManuriHl plots 1 

(black soil) .. . 5 acres...; 

I 

; 100 Manorial 2nd 

I ratoon plots (red 

soil) 2.\ acics 

'20 Chemical selec j 

lion plots I acre ...| 


20) Dodd.s 
120 Local Stations . 
2.300 I 


200 Vat ieties, &c. ... 

'4 Stations of :10 ...| 
[ plots each | 


£145 


I 


I 
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TO HE REAPED IN im. 


No of ! 
Sampl88 ! 
for 

Analysis. 

Where Planted. 

j 

! 

1,000 i 

Central Station 

Series IV j 
Stage ti 1 

too 

1 

Central Station 

: 1 

iSeries 111 1 

Stage h 1 

no 

Suh-central Sta- 
1 lion 

SeiiesTII j 
Stage 6 


Suh-central Sta- 
tion 

Series 11. . I 
Stage h 1 

:i0 

Suh central Sta- 
tion 

‘Scries T... 
■ Stage h 1 

•M) 

Central Station 

Series l& 11 
Stagcsc&//, 

no 

Suh-central Sta- 
tion 

Series I & if 
Stages c&f/ 

2(K) 

Central Station 

Series .III 

1(K) 

Sub eciiti'al Sta- 
tion 

iSeries I 

*20 

Central Station 

Series 1 . 

•2(K) 

Dodds 


120 

2,440 

Local Stations 



Description. 

Approx. 

acres. 

Com- 

pensa- 

tion. 

single stool 
seedlings 

1; 

' acres... 

£15 

400 Black soil 10' 
stool plo*s 

' 1 


50 Red s(.il 10 
stool plots . . 

1 acres . 

! £10 

50 Ued soil Rat- 
oons 


i 

[ 

50 ,, 2nd Ratoons> 



‘200 Black soil 
acre plots 

8 acres . 

£IS 

50 Red soil v'.-, 
acre j'lols 

2 acres. 


200 Manurial plot 
black soil 

s 

. 5 acres . 


too Manurial Jlrd 
ratoons 

20 Chemical selec- 
tion plots 
Varieties e e. . 

i 

.| 2.;, acres 

■ 1 

1 1 acre .. 

; ... 

4 Stations of .‘10 
plots each 

1 

£145 


In tlie yeai*, 1903, tlu‘ miinber of plot?? reaped would reach 
the constant iiiaxiimiin and althouKh the number of acre 
plots would increase in subsequent years at the exi)eiise of 
some of the smaller ones and therefore the compensation area 
increase, I estimate tlial the compensation would never exceed 
£ 200 . 

Tin* classification of the plots in the H(mI soil sub-cential. 
In only rouf»:liIy indicated, as the ratooniii^ introduces comidi- 
(aitions unnecessary' to incliule in this tabular plan. 

It will be understood that the p:eneral ])lan which I indi- 
cate above would ne(*essarily be subject to modifications, per- 
haps very (‘x tensive, the result of experience. For we should 
profit by knowledge' gained as the experiments proceeded and 
lU'W and profitable lines of encpiiry might i)ossibly suggest 
themselves to the partial exclusion of older ones. 

1 have, t'tc.. 

(Signed) J. P. i/ALBi grERQUE, 

Island Professor of Chemistry 
and Agricultural Science. 
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Note to letter of November 2r>tb, 1S98.— By kind permis- 
sion of Sir Geo. Pile, Attorne 5 ^ and Mr. Jann‘s Hawkins, 
Manager, the “ Belle” i>laiitation situatt* about 2 miles from 
Bridgetown, the property of the Earl of Harewood, has been 
added to the list of i*entral stations, a very level field of about 
8 aeres has been utilised for manurial experiments detailed in 
my letter of 29th Deeember, and a lai'ge number of seedling 
cane idots have bt^eii established. 

Note 2. It has been determined, with the consent of the 
Commissioner of Agriculture, to erect the oil-engine and mill 
at the Government Laboratory, where samples of 100 or 2001 bs. 
of each plot of canes grown at local and (*entral stations will 
be sent to be crushecl and analysccl. 


MAM RIAL EXPERIMENTAL PLOTS. 

G o ver n m e n t Lai )ora t ( )r y , 
Barbados. 29th December, 1S9S. 
Sir, 

I have th(‘ honour to forward the following descri])tion 
of the manurial apj)lications which 1 jn'opose for the ma)nirial 
Experimental plots at the *• Belle" plantation. 

(2) The area, uniform and level, in the ludd known as 
Salt” field available for theses experiments is between seven 

and a half and eight acres, 

(3) The size of each j)lot I propose to Ik* 40 holes, i.(*. 
apjwoximately one-thirtieth of an acre, tlu* lining being (1x0 
Each ])lot occurs in each of three series. 

(4) In nearly every case I proposti to divich* <*ach of these' 
plots into two e<|nal parts, the diff\‘i*(*nce bel-weem the two 
parts being generally one in regard to the time at which the 
manures are to be applied. 

(5) The chief (luestions, briefly put. that these experiments 
are expected to answer are 

(u) floes tin* manurial application of niti'ogen 

phosphoric a<ad j)otash lead to an ijicreased 
return of sugar and profit? {b) What is tlie most 
favourable (jnantity of eaeli or any of these eon- 
stitnents to apfdy? (r) Wljnt is the be.st form in 
which to apply each manurial constituent? (d) What 
is the most favourable tiiiuj or times for apjdying 
any manurial constituent? (c) Are any of the rejdies 
to the foregoing (juestions afflicted by differences 
of rainfall or other <lifferences of climatic conditions 
in different years? Ac., Ac. 

(6) The following list details the compo.sition of the 
manures and times of application of the constituents thereof 
for each plot of series A. The plots of series B and series C' 
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are respectively identical with those of series A except in 
regard to their position in the field. In each series there are 
76 plots (exclusive of control plots) most of which are divided 
into two eciual parts ; there are therefore (67 x 3) about 201 
double plots of 40 holes each, which, including control plots, 
cover 7J acres approximately. 


List of Experimental Plots (Manurial) Series A. 
Control Plots. 


Upper Half. 

Lo^^'er Half. 

* 

* 

Xo Manure. 

! 

Farmyard Manure 20 tons j 
l)er acre. j 

! 

* “ Chemical Manure” con- 

sisting of 75 ll>s. Nitrogen 
early, * late, J late. 
li)0 lt>s. Basic Slag Phos- 
[)hate early. 

75 Il)s. Potash n early, 
late. 

i 

* Fai inyard Manure 20 tons 
per acre 

and 

Chemical Manure” consist- 
ing of 75 tl>s. Nitrogen 1 
early, ’ late, J late. 

100 Il)s. Basic Slag Phosphate 
early, 

75 lbs. Potash H early, A late. 

XUrofjen 

Si(b-srri(s, 

\ 

j lappet- Half. 

j 

1 Lower Half. i 

* 

* 

1. 50 tl)s. Phosphates as 
SuperphosphatvJ (i early, A 
late.) 

Potash (f early, ^ late. 

2. Cinereals I. j 

(50 ll>s. Potash early, J late) 

; (100 Basic Slag Phosphate 

; early.) 

I 

i 
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Nitrogen Siih -Reries, — Conf inned. 


I 

Upper Half. i Lower Half. 


8. 100 lt)S. Phosi)hates m 
Superphosphate (i early, i 
late.) 

100 ll>s. Potash (fl early, 
late. 


•il- 
ls. .>0 lt)s. Xitro^jfon as Sul- 
phate Ainnioiiia d early, J 
late, ’ late.) 


I * 

I 15. 75 lbs. Nitrofjen as Sul- 
j pliate Anunonia (’ (‘arJy. \ 
I late, I late.) 


* 

17. 100 lt)s. Xitrogeii as Snl- 
j)hate Anunonia ( I early, 
late, I late.) 


4. Cinereals IT. 

(100 ll)S. Potash fS early, \ 
late. 

(200 lbs. Basie Sla^c Phosi>hat(‘ 
(^arly.) 


* 1 

14. 50 ll)s. Xitrogen as Sul- 
phate AniTnonia (.1 lat(‘, I \ 
Inte.) 


10. 75 lbs. Xiti’o^iUi as Sul- 
phate Anunonia (i lat(‘. i 
late.) 


■it- 

IS. 100 lbs. X^itrog(*n as Sul- 
))hate Anunonia (i late, i 
late.) 


* * 

19. 50 ll)s. Nitrogen as Sul- 20. 50 lbs. Xiti’ogeu as Sul- 
phate Ammonia (, pearly, J phate Ainmonia (J late, I 

late, I late.) late.) 

Cinereals I. * Cinereals I. 


* 



21. 75 lt)S. Nitrogen as Sul- 22. 75. lbs. ‘Nitrogen as Sul- 
phate Aminoiua(J early, -J phate Anunonia (i late, .1 

late, I late.) i late.) 

Cinereals I. Cinereals I. 
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Nitvoffcn Snh-fivricfi. Con t in itcd. 


Upi)er Half. 


* 


28. 100 ]t)s. Nitrogen as Sul- 
phate Anmionia (’ early, ?, 
late, J late.) 

Cineieals 1. 


25. 50 tl>s. Nitrogen ns Sul- 
phate Ainnionia (A early, .1 
late, late.) 

Cineieals II. 


27. 75 Ills. Nitrog(»n ns Sul- 
])hate Aininonia ( I (‘arly, .1 
late, late.) 

Cineieals 11. 


I 29. 100 His. Niti*og«‘n as Sul- 
! jihate Ammonia ( I early, I 
I late, ;l late.) 

I Cinereals II. 


* 


81. 50 Itis. Nitrogen as Ni- 
tnite Soda (i early, \ late, 
\ late.) 


Lower Half. 


24. 100 ll)s. Nitrogen 
phate Ammonia < 
i late.) 

(Tinereals 1. 


20. 50 lt)s. Nitrogcm 
])hate Ammonia 
}j late.) 

Cinereals II. 


2S. 75 1l)s. Nitrog(‘n 
])hate .Vmmonia ( 
A late.) 

j Cineieals II. 


’ 80. 100 ll». Nitrogiai 
, pliate Ammonia ( 
.1 late.) 

Cinereals II. 

i 


* 


82. 50 lt>s. Nitrogen 
trate Soda (A late. 



83, 75 lt)s. Nitrog:en as Ni- 
trate Soda (/{ early, \ late, 
1, late.) 


84. 75 tt)s. Nitrogen 
trate Soda (A lat(\ 


as Siil- 
A late. 


[IS Snl- 
A late. 


as Sul- 
A late. 


as Sul- 
A late. 


as Ni- 
A late.) 


as Ni- 
A late.) 
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Niirogeti Suh-itefieti. — Contiiwed, 


Upper Half. 

Lower Half. 

* 

* 

35. 100 tt)s. Nitrogen as Ni- 

30. 100 lt)S. Nitrogen as Ni- 

ti'ate of S(Kla (;\ early, .1 late, 

trate of Soda (.1 late, .j late.) 

J late.) 


* 

* 

87. 50 tl»s. Nitrogen as Ni- 

38. 50 lbs. Nitrogen as Ni- 

tratc of 8<Hla(;{ early, ^ late. 

trate of Scnla (.1 late, J, late.) 

\ late.) 

Cinereals I. 

Cinereals I. 


* 

# 

39. 75 tl)s. Nitrogen as Ni* 

40. 75 lbs. Nitrogen as Ni- 

trate of Soda (?j early, J late. 

trate of S(Kla (.1 late, i late.) 

late.) 

Cinereals 1. 

Cinereals 1. 


* 

■Ji- 

il. 100 lbs. Nitrogen as Ni- 

ll!. 100 lbs. Nitrogen as Ni- 

trate of Soda (;. early, ;l late, 

trate of Sinla {\ late, i late.) 

1 late.) 

1 Cinereals 1. 

Cinereals 1. 

i 

43. 50 11)s. Nitrogen as Ni- 

1 

1 

1 

j 44. 50 lbs. Nitrogen as Ni- 

trate of Soda(.l early, 1 late, 

1 trate of Soda (i late, i late.) 

late.) 

Cinereals IJ. 

Cinereals 11. 

1 

45. 75 lbs. Niti’ogen as Ni- 

i' 

1 

40. 75 lbs. Nitrogen as Ni- 

trate of Soda (;\ early, .1 late, 

trate of Soda (A late, A late.) 

1 late.) 

Cinereals 11. 

Cinereals 11. 
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Nitrogen Sub-series — Cont hived. 


Upper Half. 

Lower Half. 

47. 100 lbs. Nitr()K<^^u as Xi- 

4S. 100 lbs. Nitrogen as Ni- 

irate of Sfxla (/{ early, /{ late, 

trate of Soda (A late, .1 late.) 

■1 

Cinereals 11. 

Uiiiereals JI. 


* 

* i 

49. .■)() llis. •“ Xiti'oj'i.'ii ” (.*. 

50. 50 lbs. •• Nitrogen (A 

early, late, i late.) 

late, ^ late.) 

Ciiiei'eals 1. 

Cinereals I. 

-f 

* 1 

51. 75 lbs. “ Xiti’oKeii (;\ 

! 

52. 75 ll>s. Nitrogen " (i 

early, }^ late, i late.) 

late, A late.) 

Cii)ereals 1. 

Cinereals I. 

* 

* 1 

53. 100 lbs. Xilro^eii ' (.1 

51. 100 lbs. •* Nitrogt ‘11 ” (A 

early, late, ^ late.) 

; late, A late.) 1 

Cinereals I. 

j Cinereals 1. j 

1 

* 

1 

i * 

55. 50 lbs. “ Nitrogen ” (;. 

1 

50. 50 li»s. ‘‘Nitrogen” (A 

early, late, late.) 

late, A late.) 

1 Cinereals II. 

Cinereals II. 

* 

1 

* 

j 1 

57. 75 ll)s. “ Nitrogen” (.\ 

i 58. 75 lbs. “ Nitrogen " (A 

early, late, 1 late.) 

late, A late.) 

Cinereals II 

Cinereals 11. 
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Nifvogen Suh-Hprics -CnncUidod^ 


Upper Half. 

Lower Half. 

* 

* 

i 59. 100 lt>s. “ Nitrogen ” (.\ 

00. 100 ll)s. “ Nitrogen 

early, }^ late, 1 late.) 

late, i late.) 

1 Ciiiereais 11. 

i 

Cinereal H 11. 

1 


Ph 08))ha (p S'tth-Hprips, 


U])per Half. 

Lower Half. 

* 

; 5. (Nitrogen and Potash) I, 
j (50 Itis. “ Nitrogen .1 early, 
late, late.) 

j (50 l!)s. Potash, ^ (^arly, J 
late.) 

__ 

7. (Nitrogen and Potash) 11. 
1(100 lt)s. “ Nitrogen " (J early, 
late, \ late.) 

(iOO ll)s. Potash (jj early, J 
[ late.) 

1 

! 

1 S. (Nitrogen and Potash) 11. 

0. (Nitrogen aiul Potash) 1. 

01. 50 Itis. Basie Slag Phos- 
phate (early.) 

02. Lime (early.) 

08. 100 lt)s. Basic Slag Phos- 
phate (early.) 

04. Lime (early.) 
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Phoftphafe Sith-fferirfi -Covf hived. 


l^pper Half. 


! * 

I 6ij. 200 ttis. Basic Slajf Phos-' 
! plmte (eai'ly.) 


* 

67. .“)() lt>s. Basic Sla^ Plios- 
phatc (early.) 

(Nitiogen and Potash) 1. 


* 

(19. 100 lt(s. Basic Sla^ I’hos* 
phat(‘ ((MU'ly.) 

(Nitrogen and l\)tasli) J. 


71. 200 His. Ba.^ic Slag Plios- 
pJiat<‘ (t'arly.) 

! (Nitrogen and Potash) 1. 


78. r>0 tlKS. Basi(* Slag Phos-' 
phate (early.) 

(Nitrogen and Potash) IT. 



75. 100 Ihs. Basic Slag Phos- 
phate (early.) 

(Nitrogen and Potash) II. 


Lower Half. 


00. Lime (early.; 


* 

08. Lime (early.) 

(Nitrogen and Potash) I. 


* 

70. Lime (eai-ly.) 
(Nitrogen and Pola^l)) 1. 


* 

72. Lime (early.) 
(Nitrogen and Potasli) I. 


7-1. Lime (eai'ly.) 

(Nitrogen and Potash) II. 


70. Lime (early.) 

(Nitrogen and Potash) II. 
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PJwsph a ie Suh-serien — Cont inued. 


Upper Half. i Lower Half. 


77. 200 Itxs. Hasic Slag Phos- 78. Lime (early.) 

pliate (early.) I (Nitrogen and Potash) II. 

(Nitrogen and Potash) II. | 


70. 50 lbs. J’liospliate as Super-! 80. 50 lbs. Phosphate as Super- 
phosphate (early.) phate (early.) 

Lime (early.) 


81. 75 lbs. Phosphate as Super- 1 82. 75 l!>s. Pliosphate as Snj)er“ 
phosphate (early.) I phosphate (early.) 

i Lime (early.) 


S8. 100 lbs. PhosphateasSuper-i SI. 100 lbs. Phosphate as Super- 
phosphate (early.) , phosphate (early.) 

; Lime (early.) 


85. 50 lbs. Phosphate as Super-; 8(5. 50 lbs. Phos])hate as Super- 
phosphate (early.) ])hosphate (i early, i late.) 

(Nitrogen and Potash) I. (Nitrogen and Potash) I. 


87. 75 HiS. Phosphate as Super-! 88. 75 ll)s. Phosphate as Suiiej*- 
phosphate (early.) ! pliosphate (^ early, i late.) 

(Nitrogen and Potash) I. I (Nitrogen and Potash) I. 
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1)1. 50 Itn. Plios])hato as SiiperJ 92. 50 tt>s. Phosphate as Suf>er'j 
pliosphate ((‘ai*ly.) pliospliatt* (i e/u*ly, i late.); 

(Nitrogen and l\)tasli) fl. (XitroKen and Potash) II. 


98. 75 ll)s. l^hosph.ite as Supcn*- 94. 75 tt)s. Phospliate as Super* 
phosphat(‘ (early.) phosphate* (A early, i late.) 

(Nitrogen and Potash) If. (Nitrogen ainl l\)tash) II. 


i 95. 1 OOlhs.F’hosphate asSup(*r- 90. 100 Ihs PlK)s})hate as Siiper- 
])hosp}iate (early.) ])lios,'diate (A early, A late.) 

(Nitrogen and l*otash) H. (Nitrogen and Potash) II. 


Pot anil Stf h-HCfies. 


Upper Half. Ijow(*r Half. 


* * 

9. 50 tt»s. “ Nitrogen” (?{ early, 10. (Nitrogeiunid Phosphate) 1. 
.\ late, late.) (50 I1>s. “ Nitrogen ” early, A 

i 50 ths. Phosphate as Super- late, late.) 

phosphate (A early, ^ late.) (100 lt>s. Basic Slag Phosphatej 
I I (early.) i 
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Polash Sii b-series — Contimml . 

Upper Half. 

j 

1 

' Loner Half. 

11. 100 lt)s. “ 

12 . (Nitrogenand Phosi)hatt‘)H- 

t^arly, ! late ) 

(100 t1)s. “ Nitrogeir' -1 early, J 

100 11)s. UJiosphate as Supei*- 

late, .1 late.) 

phospliatc (.1 eafly, \ 

(200 lbs. Hash* Slag IMiospliate 


early.) 

i 

07. .70 10s. JN»tasli (early.) 

OS. 50 lbs. J\>tasli (n early, ;l 
late.) 

00. 75 lOs. Potash (early.) 

100. 75 lbs. Potash (i^ early, /jj 
late.) ; 

101. 100 11)S. Potash (early.) 

1 

1 

1 

102. 1(K) n.s. Putrtsli (3 early, .'J 
late.) 

* 

1 

* 

1(K1 50 1I)S. Potash (early.) 

101. 50 lbs J’otash (H early, V 

(Nitrogen aiul JMiospluite) 1. 

late.) ! 


(.Nitrogen and Phos])hate) 1. 

! 

* 

* i 

105. 75 lbs. Potash (early). 

1 

10(). 75 lbs Potash (H early, 

(Nitrogen and Phosphate) 1. 

late.) 

Nitrogen and Phosphate) J.! 

_ , . _ 

. . _ ^ : 



Potanh Suh-serieH 


Concluded. 


Upper Half. 


* 

107. 100 lt»s. J»ola.sli (early.) 
(NitiH>j;ea and IMiosplia te) I. 


100. .“iO ll)-. Potash (eai ly.) 
(XitroKeii and Pliosjdiate) 

II. 


Lower Half. 


* 

108. 100 Jhs. I’otafcl'""^ early, 
.1 late.) 

(Nitrogen and J*lios])hate) I. 


110. oO ]h<. Pota.sli (Nearly, 

}. Iat,<*.) 

(Nitrogen and Pliosphate) 

II. 


I 111. 75 lbs. Potash (early.) 
i (Nitrog(*n and Phosphate) 
II, 

I 

I 


118. 100 lbs. Potash (early.) 
(Nitrogen and Phosphate) 
II. 


112. 75 tl>s. Potash Ci early, 
late.) 

(Nitrogen and Phosphate) 

11 . 


11 1. 100 ll>s. Potash (:-; early, 
/j late.) 

( Nitrogen and Phosphate) 

11 . 


. 17 iitceli(f Hcoifs Sidi-.Heries, 


Upper Half. 


Lower Half. 


115. 50 lbs. Phosi)hate as 
Sn perphos]>hate * (early.) 

50 tt>s. Potash (early.) 

50 lbs. “ Nitrogen (/, early, 
J late, J late.) 


IK). 50 l)).s. Phospliate as 

S u pe r ph ( >spl i a. te (early 
50 lt)s. Potash (early.) 

50 11)s. “ Nitrogen " (i late, h 
late.) 
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Misrellanmun Svh-Hmea—Continned. 


Upper Half. 

Lower Half. 

117. 50 lt)s. Phosphate as 

S 11 per ph os ph ate ( \ earl y , 

^ late.) 

50 tt)s. Potash (| early, 1 late.) 
50 lt)S. “ Nitrogen " (.\ earl 3% J 
late, J late.) 

118. 50 lt)s. Phosphate as 
Superphosphate (i late, 

1 late.) 

50 ll)s. Potash (| early, J late.) ' 
50 lt>s. “ Nitrogen ” (i late, i 
late.) 

110. 50 lt)S. Phosphate as 
Siiperphos})hate (late.) 

50 tl)s. Potash (late.) 

50 lbs. “ Nitrogen ” (?{ early, 
late, 1 late.) 

1 

120. 50 !l)s. Phosphate as j 
Superphosphate (late.) 

50 11)S. Potash (late.) | 

50 lt)s. “ Nitrogen ” (A late, h 1 
late.) " ~ 1 

j 

121. 100 tbs. Basie Slag 
Phosphate (early.) 

50 lt)s. Potash (late.) 

50 lbs. “ Nitrogen (^ earl3% 

1 late, late.) 

122. 100 ll)s. Basic Slag Phos- ! 

phate (early.) j 

50 lt)s. Potash (late.) 1 

50 tl)s. “ Nitrogen ” (J late, i 
late.) ** j 

1 

12i3. 100 lbs. Basic Slag 
Phosphate (early.) 

,50 ll)s. I’otash (early.) 

50 Il)s. “Nitrogen” (?{ earl3% 

J late, A late.) 

124. 100 lt)s. Basic Slag Phos- 1 
phate (earl3^) ! 

50 lt)S. Potash (earl.y.) 

.50 tt)s. “ Nitrogen ” {h early, }, 
late.) 

125. 50 Hjs. ' Phosphate as 
Superphosphate (eai’ly.) 

50 lbs. Potash (late.) 

50 tfjs. “ Nitrogen ” (i. early, 
late, J late.) 

126. 50 His. Phos[)hate as 1 
Superphosphate (early.) 

.50 lbs. Potash (late.) 

50 ll)s. “Nitrogen” (A late, i 
late.) 

127. 50 tt>s. “Nitrogen” (\ 
early, J late, 1 late.) 

50 lbs. Pot>ash (| early, ^ 
late.) 

Lime (early.) 

128. 50 lt)s. “Nitrogen” (.1, 
early, J late, 1 late.) 

50 ll)s. Potash (^ early, late.) 

100 lt)s. Basic Slag Pliospliate 
(early.) 
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Miscellaneous Suh-series — Concluded. 


Upper Half. 

Lower Half. 

129. 100 ft)s. “ Nitrogen ” ( J 
early, i late, ^ late.) 

100 lbs. Potash (5 eai’ly, \ 
late.) 

Lime (early.) 

130. 100 ll)s. “Nitrogen” (J 
early, late, late.) 

100 lbs. Potash ( J early, late.) 

200 ll)s. Basic siag Phosphate 
(early.) 

131. 50 lbs. “ Nitrogen ” ( J 
early, J late, late.) 

50 lt)s. Potash (§ early, ^ late.) 
50 l!)s. Phosphate as Suj>er- 
phosphate (^ early, \ late.) 
Lime (early.) 

132. 50 ll)s. “Nitrogen” (^ 
early, late, late.) 

50 ll)s. Potash (5 early late.) 

50 lbs. Phosj)hate as Kuper- 
phosjdiate (J early, ^ late.) 

133. 100 lt»s. “Nitrogen” (1, 
earlyj J late, 1 late.) 

10011)8. Potash (pearly, ^ late.) 
100 11)S. Phosphate as Super- 
phosphate (i early, | late.) 
Lime (early.) 

134. 100 ll>s. “Niti'ogen” (;i 
early, late, i lute.) 

100 lbs. Potash (§ early, J 
late.) 

100 11)S. Phosphate as Super- 
phosphate (| early, A late.) 


(7.) Certain plots are marked thus *. These plots I propose 
should constitute the Red soil Jiianurial experiments at “ Hope- 
Avell.” The lining emi^loyed at that plantation is 6 x 4, and each 
plot will cover one-thirtieth of an acre. There Avill thus be 
three series each of 29 double plots (exclusive of control plots) 
of Red soil mauurial experiments, amounting to a total of 87 
double plots, and covering, with control plots, about acres. 

(8) Control Plots. — I propose to employ a system of “con- 
trol plots” for comparison with the other experimental ijlots 
in the field; they Avill be grouped in nests, each nest consisting 
of four half-plots arranged as folloAvs : — 

No manure plot. Farmyard manure plot. 

Chemical manure plot. Farmyard and chemical 

(consisting of an appli- manure plot, 

cation of “ Nitrogen,” 

Phosphate & Potash.) 

The relative position of these four half-plots Avill vary in 
the different nests in different parts of the field. There will 
be about 24 such nests at the “Belle” in the Avholo fielil, and it 
is hoped by this means, Avhich is a modification of the method 
instituted in British Guiana by Professor Hari ison, to be able 
to eliminate in a great measure the errors due to difference 
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of fertility in differonlH parts of the field. A similar system 
and arrangement vvilhbe employed at “ Hopewell.” 

(9) Explanation op certain terms used.— “Nitrogen,” 
without the form being named, signifies “ Nitrogenous appli- 
eation consisting of Nitrogen in the fcnmi of § Sulpliate of 
Ammonia and Nitrate of Soda.” 

“ Potash*’ means “ Potash in the form of Sulphate of 
Potash.” 

“ Early, late, late,” means that the constituent is applied 
in three parts— say — “ January, June, September.” 

“I^te, late” is similarly equivalent to “in June and 
September.” 

“ Early” is ecpiivalent to “ in January.” 

“ Late” is eciuivaleiit to “ in June.” 


Cinereals 1. ” means : — 

50 

100 

Cinereals II. ” means: — 

100 

200 

(Nitrogen and potash)” 1. 
means : — 

50 


50 

(Nitrogen and potash) II.” 
means : - 

100 


100 

(Nitrogen phosphate) 1.* 
means: 

50 


100 


ll»s. Potash 5 early, J late. 

„ Basic Slag Phosphate early. 

„ Potash 5 early, late. 

„ Basic Slag Phosphate eaily. 

„ Nitrogen I early, J late, 1 
late. 

„ PoUish ^ early, J late. 

„ “ Nitrogen ” I early, late, 
I late. 

„ Potash 5 ear'ly, late. 

„ “Niti'ogeJi” I early, late, ^ 
latt*. 

„ Basic Slag Pliosphate early. 


(Nitrogen & phosphate) 11.” 

means lUO ,, “Nitrogen” ^ early, J late, 

late. 

200 “ Basie Slag Phosphate early. 
Notes, (a) The Sulphate of Ammonia and Nitrate of 
Soda if applied together should be applied soon after mixing. 

(6) The Basie Slag, and Lime, which in all eases are marked 
early, should bo ai)plied sometime, say a fortnight, before any 
manure containing Sulphate of Ammonia. 

I have, etc., 

(Signed) J. P. d’ALBUQUEllQUE. 

Island Professor of Chemistry and Agricul- 
tural Science and Chemist in charge of Sugar 
cane Experiments. 

Dr. 1). Morris, C.M.(!., M.A., D.Sc., E.L.S., &c. 

Commissioner of Agriculture for the West Indies. 
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EXPERIMENT STATION. 

Hotaiiic Station, 
Codringtoii House, 
‘.i4tli July, im). 


Sir, 


111 accordancje with your instructions, I have the^ honour to 
submit the following re[»ort on the sugar cane cxjiierinients 
inaugurated in this colony under the auspices of the Imperial 
Department of Agriculture for the West Indies. 

2. Previous to tlie esttfiblishrnent of the Department of 
Agriculture, sugar cane experiments to a limited extent liad 
been carried on at the Botanic Station at Dodds for some 1 4 
years and it was decided on your arrival to extend these 
exjieriments as far as the funds at your disjiosaJ for the purpose 
permitted. 

3. As you arc aware, owing to the depressed fiiiamdal 
condition of the colony, it was further decided, instead of asking 
the Barbados Government to purchase an estate for an ex])eri- 
ment station, to ask the planters to allow the experiments to 
be conducted on their estates. It was also deeideil at the same 
time that in selecting the stations care should be taken to 
obtain them in such localities as represented the varying soil 
and climatic conditions of the island, and also, as the plots 
Avould form fields of illustration, to distribute them as much as 
]>ossible so that tlie iilanters might see for themselves the 
growth of the canes best suited to their districts, and, in tlie 
localities where tlie inanurial plots were established, the effect 
of the manure having the greatest influence on the yield of one 
of the best varieties of the sugar-cane. 

4. Such being the lines on which it was decided that the 
experiments should be conducted, permission was sought ami 
obtained for carrying on experiments with different varieties, 
at ten stations including Dodds, Oughtersons, and Sunbury, the 
estates on which experiments had been previously conducted, 
and with inanurial exi>eriments on three stations including 
Dodds. 


5. The following is a list of these stations giving the 
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average rainfall of tlio district for the past 5 years, the approxi- 
mate height above sea level, the colour of the soil etc. : — 
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6. The experiment stations may be said to be divided into 
three series, maniirial stations, central stations, and local sta- 
tions. The manui'ial stations are for testing the action of 
different manurial compounds on one of the best varieties of 
the sugar cane under the varying soil and climatic conditions 
of the different districts in which the stations are situated. 
The central stations are for cultivating seedling canes, until 
they reach such a stage as will justify their being distributed 
to the local stations. On these local stations experiments will 
be conducted with the best of the different varieties of the 
sugar cane, obtained principally from seedling canes grown in 
this and other colonies, so as to ascertain the best cane suited 
to the various districts. 

7. Having obtained the necessary permission for instituting 
the experiments, the work was commenced on the Isfc Decmnber 


1898 and jwoceeded w ith- w ith a 

slight intermission during the 

time I w as engaged in Antigua and Sb. Kitts on similar w ork - 

until completed. 


8. Including the seedling canes of the fii st year’s grow th 

there arc 4,075 ex])eriments at 
are distributed as follows, viz, ; - 

ju'cscnt being carried on, and 

Experiments w ith manures — 


Dodds 

20 

Belle 

480 

Hopewell ... 

200 


712 

Experiments with the best 

of the differcmt varieties of 

the sugar cane— 


Waterford 

21 

Coverley ... 

20 

Pine 

34 

Henley 

20 

Blackmans 

20 

Husbands ... 

20 


135 

Experiments with seedling sugai canes of the 2nd, 3i*d and 
4th year’s growth* - 


Dodds 

117 

Oughterson 

10 

Suiibury ... 

19 

Hampton ... 

10 


102 


Experiments with seedling sugar canes of the first year’s 
growth — 

Waterford ... ... 3,006 

Making a total altogether of 712 experiments with different 
manures 0<ud 3,903 experiments with different canes. 
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Experiments with ten of the best varieties, viz. B. No. 147, 
D. No. 145, B. No. 150, B. No. 806, B. No. 208, B. No. 254, 
D. No. 130, B. No. 347, Jamaica Cane and Rock Hall cane are 
being repeated on estates in six different districts. 

In addition to the experiments mentioned above, there are. 
at Waterford five clumps of canes growing from cuttings taken 
from the specinien of bud variation sent you by the Hon. 
F. J. (larke, who obtained it from Kirton Plantation. Three 
of the dumps are from the “sports,” the other two are from 
tlie growing buds, which were like the parent cane. 

As it may be of interest I have annexed herewith, plans 
of the fields at the different manurial experiment stations 
sliewing the ]^osition of the plots and the quantities of nitrogen, 
idiosphates, and potash applied to each plot, and a sketch map 
of the island sliewing where the various stations are located. * 

I have, etc., 

(Sgnd.) .lOHN R. BOVELL, 

Su])erintendent. 

Dr. J). Mokris, C.M.G., D.Sc., F.L.S. Ac. 

C\^mmissioner of Agriculture for the West Indies. 


SOME EXPERIENCES WITH SEEDLING CANES 
IN BRITISH GUIANA. 


BY F. .J. S(^ARl), F. l.C. 

Ill putting forward the following brief account of the 
cx])erien(‘(*s of the New Colonial Company with seedling canes, 
I am not dealing with varieties other than those which have 
already attra(*ted attiaition, but am rather endeavouring to 
show their beha viour, esp(‘cially in relation to the Bourbon, 
uiuhn* the somewhat rigorous conditions of estate cultivation. 
This is a phase of the question which has not, I fancy, receivecl 
much attention putUn* ex])erimental conditions, or to which, at 
any rate, much })ublicity has not lieeii given. 

The net^essity for this crucial test is obvious, and no new 
variety of cjine can be accejited, until it has satisfactorily pass- 
ed through it. It has b(^en to this end, therefore, that observa- 
tions have been conducted at “Plantation Peter’s Hall ” during 
the last 15 yea is, as a supiilement to the exhaustive woik 
carried on at the Botanic Cardens, Georgetown, in the first 
instance, under the control of Messrs. Jenman and Francis, and 
on the death of tJie latter, of Messrs, Jenman and Harrison. 


^These plana are too voluminoun to be reproduced in these pagea. 

[Ed. W. I. B.1 
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Between 1881 and 1888 upwards of 40 known varieties of 
etoe had been experimented on at the Botanic Gardens, and in 
the latter year a nursery for the moat promising of these was 
started at “ Plantation Peter’s Hall” with the view of keeping 
them under observation with the ultimate intention of includ- 
ing the best of them for comparison with the Boui*bon in the 
general cultivation. Towards the end of 1 880 these were aug- 
mented by seedlings brought from Barbados by Professor 
Harrison and later with some supidied by Mr. Bovell from 
“ Dodds.” 

The varieties brought by Professor Harrison were the 
following : — Burke, Governor Lees, Aiinstrong, .Jc‘iiman, and 
Harrison. The seedlings obtained later from Barbados were 
numbered from one to twenty. 

The results of the nursery experience with these were 
disappointing. Of the whole, the only variety to which it was 
judged worth while to apply the test of field cultivation was 
the “Scard” cane. This was a seedling given me by Mi*. 
Bovell, who was then at “ Dodds,” in 1890, and the subsequent 
history of this cane is extremely interesting, as shewing how 
exuberantly vital in early years a. seedling may be, and liow 
fpiickly its characteristics may be(*ome subsequently modified. 

On arrival at Demerara, this seedling was handed over to 
Mr. Jenman, who, in 1890, refers to it as having forty-neven 
mnea to the stool, of an average length of fifteen feet, and 
weighing altogether, when cleaned, ai’r hundrvd and fifty poinidn. 
Under these circumstances, the outlook for this cane was most 
l)romising. 

The exi>erience in the general cultivation was not, however, 
satisfactory. It lost, to a very great extent, its vigorous char- 
acter, and, although, to the end, it gave a somewliat heavier 
yield of cane than the Bourbon, the poverty of its juice more 
than neutralised this advantage. 

No cane up to this time having been found to be superior 
to the BourlK)!!, the experimental work at “ Peter’s Hall ” was 
suspended until the Botanic Gardens’ ex})erience showed some 
decisive evidence of tlie discovery of a cane worth further 
trial. 

In 1890, Messrs. Jenman and Harrison felt themselves to be 
in a position to strongly advocate Nos. 95, 78, 74, 145, 115, 109, 
102, and were able to supply sufticient cane to give definite 
cultivation results, without the necessity for ])reliminary 
nursery propagation. Plots of the above were, therefore, 
planted out at “ Peter’s Hall” and arranged so as to give actual 
comparison with the Bourbon. During the thirteen months — 
June to July — of their growth, tliese canes experienced an 
exceptionally heavy rainfall, which prcnluced a ripening effect, 
nece.ssitating their being cut at this age, instead of being left 
over in the ordinary course until October. The ordinary 
manuring of the estate, sulphate of ammonia and insohd^le 
idipsphate, was aclopted. 

The canes i)f the several plots were weighed before being 
loaded into the punts, and the megass on its way to the fur- 
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naces, the latter being part of the ordinary routine of the 
factory. The crushing was effected with a single three roller 
mill, giving with average canes about 2,400 gallons per hour. 
The juice was collected for analysis at intervals of five minutes. 
The results of the crushing were as follows : — 







Composition op Juice 


Description. 

Cane. 

Tons per acre. 

Juice. 

Gallons per acre. 

Sugar. 

Yielded per acre 
in juice tons. 

% Crushing. 

Sp. gr. 

Cane Sugar, 
lbs. per gallon. 

Glucose. 

2)s. per gallon. 

Cane Sugar 
Quot : 

Glucose Quot : 

Non-Sugar 

Quot ; 

No. 78 

40-4 

5,858 

3*61 

C8-8 

1-0625 

1*383 

*139 

75-1 

8*0 

16*9 

„ 145 

42*5 

5,525 

3-49 

63-8 

1*0625 

1*419 

-125 

83-4 

7-3 

9*3 

„ 95 

ST-O 

5,031 

3-42 

04-7 

1-06.58 

1-.524 

-080 

o 

QO 

4-4 

10-6 

„ 74 

33*7 

4,350 

315 

01*8 

1-0692 

1-620 

o 

QO 

80*1 

2-5 

11-4 

„ 109 

40-0 

5,290 

2-95 

02*6 

1-0584 

1-252 

-121 

78*8 

8*2 

12*0 

Bourbon 

I 

32*9 

4,050 

2-93 

67*1 

1*0633 

1*415 

*108 

82-1 

6-2 

11-7 

No. 102 

31-2 

4,340 

2-82 

00*0 

1-0650 

1*450 

00 

o 

82-3 

4-7 

13*0 

Bourlx)!! 
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30-0 

4,381 

2-81 

65*2 

1-0033 

1*438 

*080 

83-4 

5-0 

11*0 

No. 115 

30-5 

3,848 

2-00 

00*0 

1-0075 

1*555 

*069 

84-1 

3-8 

12*1 


It may be mentioned that considerable difficulty was 
experienced in miinng No. 1 15, the brittle, thin rind snapping 
at the? joints and causing much trouble in the feeding. Com- 
pared with tlie Bourbon yield, the above |Stand as follows 


No. 78 


125 

145 


122 

„ 95 


no 

„ 74 


109 

„ 109 


103 

Bourbon 


100 

No. 102 


90 

„ 115 


03 


It will be noticed that the juice of some of the numbers, 
notably 95 and 74, showed evidence of much greater maturity 
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than that of others, especially 78 and 109. This question of 
age is an important one with seedling canes, as a cane which 
requires, say fifteen months’ growth to arrive at maturity 
would be quite unfitted fora locality where climatic conditions 
only admit of ten months. 

Prior to the results under consideration, as must neces- 
sarily follow with nursery work, the canes had been judged by 
their laboratory behaviour, and it was thought the present 
would afford an excellent opportunity for ascertaining liow 
far this would be in accord with actual factory milling. To 
this end, each plot was sampled as carefully as possible, and 
the canes thus selected crushed in a laboratory mill. 

The following were the figures obtained 

<?ANK SUGAR, LRS. PKR GALLON, JN JUK^E FOR^f. 



Estate Mill. 

Laborator; 

No. 05 

1*524 

1*0.30 

„ 78 

1*383 

1*545 

100 

1*2.52 

1*905 

lioiirlH)ii 1 

1*435 

2*150 

Bourbon II 

1*1.38 

1*983 

No. 74 

1*020 

2*000 

,, 102 

1*4.56 

1*720 

„ 145 

1*419 

1*.597 

115 

1*,555 

1*899 


I was prepared to find the sugar content of the laboratory 
juice higher than that of the factory, but certainly did not 
expect the complete want of relation noti(*ed. There can be 
no doubt that this is due to the impossibility of satisfactorily 
sampling a l)ed, much less a field, of canes ami it is on this 
account that I lay so much stress on the necessity for not ac- 
cepting any new variety until it has been (fultivated on a scale 
sufficient to admit of the canes being dealt with on a factory 
scale of work. 

With the tops from the five varieties which shewed better 
yield than the Bourbon, a fresh and more extensive series (B) 
was started, while the canes in (A) were carried on 
as first ratoons. The spring was excellent, but a severe 
drought during the early mouths of 1899 checked growth 
much, and when the plots were cut again in May of 
that year, want of length of cane had brought about a mu(*h 
lessened tonnage, partly compensated for, however, by the 
unusual quality of the juice. The following rcvsults Avere now 
obtained. It will be observe<l that some alterations of relative 
lK)sitiou had taken place 
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A. Seco'tid Reaping. 







Composition op Juicb. 

Description. 

Cane. 

Tons per acre. 

Juice. 

Gallons per acre. 

Sugar. 

Yielded per acre 
in juice tons. 

% Crushing. 

Sp. Gr. 

Cane Sugar, 
lbs. per gallon. 

Glucose, 
lbs. per gallon. 

Cane Sugar Quot: 

Glucose Quot : 

Non -Sugar (Juot : 

No. 95 

18-98 

2,058 

2-70 

08-4 

1-0020 

2-257 

-027 

90-5 

1-1 

8-4 

„ 78 

24-54 

3,848 

2-07 

68-2 

1-0785 

1-790 

•083 

83-8 

3-9 

12-3 

„ 100 

24-40 

8,219 

2-47 

(>4-l 

1-0780 

1-719 

•089 

88-2 

1-9 

14-9 

Bourbon 











I 

10-58 

2,855 

1-92 

08-4 

1-0785 

1-883 

-089 

85-8 

1-8 

12-84 

No. 74 

18-58 

2,489 

2-20 

04-9 

1-0854 

2-087 

•034 

87-7 

1-5 

10-8 

„ 102 

10-04 

2,274 

2-00 

08-04 

1-0887 

1-977 

-040 

80-8 

1-7 

11-5 

iin 

18-48 

2,450 

2-10 

04-1 

1-0887 

2-011 

-078 

88-4 

3-4 

8-2 

Brmrlion 

II 

19-97 

2,810 

! 

2-20 

j 07-9 1 

1 

1-0770 

1-805 

-091 

85-5 

4-3 

10-2 

No. nr, 

15-70 

1.. 

1,990' 1-75 

joi -2 

1-0828 

1-974 

•080 

1 

87-0 

1-0 

10-7 


(Join paired witJi the Bourbon taken as 100, tlie yields 
as follows ; 


No. 05 

129 

„ 78 

127 

„ 100 

118 

„ 74 

108 

., 145 

105 

Boiirlwin 

100 

No. 102 

95 

„ 115 

88 


were 


After cutting, the stools sprang freely, but a severe drought 
setting in in August, and practically continuing until tlw^ 
end of December, but little growth occurred. Nos. 05, 74 
and 115, however, arrowe(l freely in Noveml)er, and as this 
tendency to early arrowing was sufficient in itself to contlemn 
the cane for British Guiana purposes, it was decided to aban* 
don the cultivation of these varieties, 



885 


As already mentioned, when the first cutting of the “ A” 
plots took place, the five varieties which excelled the Bourbon, 
were planted out on a larger scale. These underwent the same 
severe climatic conditions as the canes during the second year 
of the “A” plots, and suffered accordingly. The Bourbon, how- 
ever, in this case stood its ground well. 


B. Firnt Rmping, 


CoMPOsiTfON OP .Juice. 


1 

Description. 

Canes. 

Tons per acre. 

Juice. 

Gallons per acre. 

Sugar. 

Yielded per acre 
in juice tons 

% Crushing. 

Sp. Gr. 

Cane sugar, 
lbs. i3er gallon. 

Glucose, 
lbs. per gallon. 

4 ^ 

0 

s 

0^ 

u 

eg 

'fj 

c 

Glucose Quot : 

Non-sugar Quot : 

No. 74 

2101 

2,758 

2*20 

02*5 

1*0768 

1*790 

•039 

85*6 

1*9 

12*5 

„ 109 

19*27 

2,409 

1*87 

60*0 

1*075] 

1*739 

*057 

85*1 

2*8 

121 

78 

17*02 

2,353 

1*78 

60*3 

1*0742 

1*09« 

*050 

84*0 

2*5 

13*5 

„ 95 

l()-9 

1.421 

1*15 

62*7 

1*0776 

1*810 

*030 

86*0 

1*5 

12*5 

145 

17*37 

2,321 

1*83 

04*2l 1*0751 

1 

1*767 

*008 

86*5 

3*4 

13*14 

Bourbon 1 

20*35 

3,047 

2*34 

1 

66*9 1*0751 

1 

1*724 

*078 

84*5 

3*8 11*77 


The relative yield was thus as follows : — 


Bourbon 

100 

No. 74 

94 

109 

80 

„ 145 

78 

„ 78 

76 

„ 95 

49 


Here is a coinpleti* reversal of the former results. In series 
“A” the above five numbers in both years were ahead of the 
Bourbon, in this instance all below No. 95 taking an excep- 
tionally poor position. The fields in whicli “A’' and “B” were 
planted were adjacent, separated only by trench and dam, the 
cultivation, manuring, drainage and climatic* conditions the 
same, the same scientific care taken to secure experimental 
accuracy. Yet no results could be more contradictory than 
those of “A” and *‘B.” 

The above canes were cut in May, sprang well but were 
subsequently subjected to the same severe drought as has 
been already mentioned in the instance of series “A.” As 
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ith tiie latter, Nos. 05 and 74 arrowed extensively in Novem- 
ber, and have in (‘onsequcnee since been cut down and thrown 
out of cultivation. 

1 have put forward the foregoing results, contradictory as 
they are, in order to show the absolute necessity for prolonged 
and careful investigation before a better cane than the Bour- 
bon can be definitely pronounced. To this end the cultivation 
on ex {)eri mental lines of the above seedlings and others, nota- 
bly B. No. 147, has been initiated on four other of the other 
British Guiana estates of the New Colonial Company. To 
secure adequate acreage, these have been drawn down and 
their cultivation extenrled, and it is hoped that, in the course 
of two or three years a mass of practical experimental evidence 
will be available. Tn the meanwhile, it may be stated that 
there are many points, such as vitality shown in sjn’ing and 
resistance to extreme cliniatic conditions, which, quite apart 
from sweetness of juice or extent of growth, are in themselves 
))owerfnl factors in favour of seedling canes. It remains, how- 
evm*, to be seen how far these (pialities will remain i)ermanent. 
The infiiieiic(‘ of environment on the characteristics of canes 
cannot be overstated, and, until its full effect has been devel- 
oped l)y succi^ssive ycvirs of cultivation, it woidd be premature 
to give definite prononneomont on a question so important to 
the well-binng of tln^ eanc! sugar industry. 


SUGAR CANE EXPERIMENTS IN LOUISIANA. 

The following summary of the recently ]nibli shed Field 
and Lahorafoyf/ rrsidia Jor ienyeavft' by Win. C^. Stubbs, Ph. I)., 
I )i lector of the Sugar Experiment Station, and State Chemist 
of Louisiana, has been prepared for these pages by Professor 
J. P. d’Albucjuer(|ue, M.A., Island Professor of Chemistry and 
Agricultural Science, Barbados. 

This Bulletin contains a summary of the field experiments 
conducted during the jiast ten years at Audubon Park, Louis- 
iana, the questions dealt with falling under the heads : Prepa- 
ration of the soil and economic cultivation of the sugar cane, 
Value of seedling canes, Comparative results of continuous 
planting of diffeient kinds of cane, different parts of the cane 
and sizes of cane. The (composition of Louisiana sugar cane and 
the fertilisers required for its growth (r.c. manurial experi- 
ments.) 
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Preparation op the Soil and E(jonomic Cultivatjon of the 

Cane. 

Louisiana soils vary from loamy silts through silty clays 
to pure clays. They possess great ca])aeity foi* holding 
water, good drainage is therefore of paramount importance. 

Tile drainage recovers and opens to cultivation large areas 
occupied by open drains, oilers no liarbour to insects, and pcr- 
mitscross ploughing of the land in preparation. Tlie experiments 
with tile drainage have shown a nnit'ormly increased tonnage 
whicli it was hoped would jjiore than make u[) for the heavy 
first cost, but it was unfortunately found tliat tlie tiles ra[)id- 
ly filled with silt and are consecpiently too short lived to be 
profitable. 

A triennial rotation of cane, corn, and cow peas j^revails 
generally in Louisiana: that is, in the first year are grown plant 
canes, in the second year ratoons, in tlie third yeai* corn is 
])lanted early, laid by tarly and at lay-by cow [leas are sown. 
The corn is gathered early, and the pen vines turned under in 
August or September. The latter, a leguminous cro[), sup- 
ply nitrogen by fixing it from the atmosphere ; and by their 
deei) 1 ‘oots and inimeiivse foliagt^ pumi) ui) and evajiorate water, 
bring up soluble plant food from great deiiths, and place the 
‘soil in a conditiiUi as regards moisture most favoUiable to 
nitrification. The iiea vines are best tuiaied under by the disc 
plough which, for such work has no equal, is managed by one 
hand and works three acres per day. The land is then thrown 
into bods or rows 5 to 7 feet wide with a two-horse plough ; 
and the middles (/.c. long stretches of space betw een the cane 
rows) are broken out with double mould board ploughs, 
and the cpiarter drains Opened. The ridges of the rows are 
opened wdth the double mould board plough and two continu- 
ous eanes deposited in the farrow and covered with the disc 
cultivator; hoes follow to insure perfect covei iiig. 

Up to seven years ago the cultivation of the cane, that 
is the tillage of the soil betw^een the i'oavs during cane groAvth, 
ineludiiig w ceding and the moulding u]) of the row-s of canes, 
Avas carried out by the disc cultivator and double mould board 
])lough. But an experiment with the diamond cultivator 
showed such advantages that a. general [ilaii was adoiitefl con- 
sisting ot‘ the repeated suecessivc use of the disc cultivator ami 
the middle or iliainoiid eullivator uiitil the Ciiiies are too far 
advanced to work betw^eeii them fiu'tlier. 

The economy and clliciency of the use of improved imple- 
ments ill the cultivation of cane has been clearly demon- 
strated by the following experiments :~~ 

A plat of ground containing seventy-tAVo small exjieri- 
nients Avas selected. The eanc Avas ])lanted and an excellent 
stand all over the plat Avas secured. Five d iff ereiit methods 
of cultivation Avere adojited and Avere begun as soon as a stand 
of cane A\^as secured, before breaking out tlie middles. 

1. The middles Avere split out Avith the tAVo-horse ])lough 
and all subsequent cultivation performed wdth this implement. 

2. The middles Aveie split out Avith tAvo-horse plough and 
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the subsequent cultivation done with a disc cultivator and two- 
horse plough. 

3. The middles were split out with two-horse plough and 
all subsequent cultivation jjerformed by disc and middle culti- 
vators. 

4. The middles split out with double mould board plough 
and after operations done with disc and double mould board 
plough. 

5. No plough used at all. Middles split out with middle 
cultivator and after cultivation with disc and middle cultiva- 
tors. 

These experiments were begun in 1897 with plant cane, and 
continued in 1898 with first ratoon. 

The following is the yield in tons per acre from the two 
years’ plant and ratoon canes : — 

No. 1 02‘88 tons. 

No. 4 — 69‘61 tons: gain of 0*73 tons over No. 1. 

No. 2 -70*59 tons: gain of 7*71 tons over No. 1. 

No. 3—73*72 tons : gain of 10*84 tons over No. 1. 

No. 5— 74*65 tons: gain of 11*67 tons over No. 1. 

The true principles of agriculture require a deep and 
thoi’ougJi pulverisation of the soil, proper fertilisation, and 
shallow but rapid cultivation. Cultivation is but the mainte- 
nance of the tilth of well prepared land With the disc culti- 
vator much or little mould can be thrown to the canes ; the 
middle cultivator can l>e regulated to run deep or shallow, and 
its shovels arranged to have much or little ridge. By the use 
of these imi)lemeiits a minimum amount of roots are cut, mois- 
ture is conserved and microbic action encouraged. All plant 
food is prepared by microscopic organisms, which teem in fer- 
tile soils of excellent tilth. The tankage, the cotton seed meal, 
the stable manure, and all other kinds of fertilizers must be 
converted into soluble forms before they can become available 
to plants. All this is acconqdished through these organisms, 
and it should be the aim of every planter to encourage their 
multiplication as rapidly as possible during the growing season. 
It is known that fine pulverisation of soil, aeration and moisture 
(not standing water) contribute to rapid multiplication. These 
microbes must have air, and hence abound chiefly in the upjier 
layers of the soil. When soils are deej[)ly inverted by the 
plough, they are killed in large numbers. VVhen soils are clod- 
dy, their increase is necessarily checked, since moisture cannot 
circulate freely through them. 

These are facts easily demonstrated, and in our experi- 
ments it was found that there were greater numbers of mi- 
crobes in the finely jjulverized soil of the cultivators than in 
the cloddy soils of the plough. 

Again, the roots were less severely pruned and moisture 
better conserved with the cultivators —importaut factors during 
a prolonged drought. 

The economy can be shown by stating that two cultivators 
cultivate, in five foot rows ten acres, in six foot rows twelve 



389 


acres, per day. In average seasons two iiairs of good mules will 
cultivate eighty acres of land. 

Seedlings. 

Out of fifty varieties of seedling canes received from 
the West Indies and tested, only three hav(5 proved wor- 
thy of cultivation in Louisiana, viz: (DemeiMra seedlings 
Nos. “ 31,” “ 74,” and “ 95.” No. 74 is pre-eminently attractive, 
giving a heavy tonnage, high extraction, and large sugar con- 
tents. In 1899 it gave 38 tons per acre of canes, yielding 81 
per cent, extraction without saturation, upon our nine roller 
mill, and its juice contained about 16 per cent, of sugar. In 
1898 and 1899 over two hundred bundles were sent out eiudi 
year to planters. 

WHUm IS THE BEST CaNE FOR SEED : PLANT, OR FIRST OR SE(^ONl) 

Ratoon ? 

Two varieties, viz., purple and striped, were exiierimented 
with and this bulletin gives the results from 1891 to 1899. 

These two varieties do not show the same relative results 
in regard to tonnage of cane or sucrose contents. Taking 
however the average of the two varieties, the plats grown with 
first ratoon seed cane gave J of a ton more cane per aci*e than 
the plats from second rat<Kni seed cane, and IJ, tons more cane 
l.>er acre than plats grown fi*om plant seed cane. The order of 
the idats in sucrose contents is, however, as follows plats 
grown from plant cane, plats grown from first ratooou, plats 
grown from second ratoon. 

“ Hoav far these differences are due to local environments, 
and not inherent in the cane, it is difficult to answer.” The 
writer concludes as follow s : — “ The above is an average of 
many experiments extending over six years, and while not 
positive in its conclusions it is reasonable, we think, to draw* 
the inference that good stubble [ratoon] cane is fully the 
eipial, if not the suiierior, of plant cane for seed.” 

what FART OF THE CANE SHALL WE USE FOR SEED? 

Careful experiments begun in the last decade, have been 
made by planting “butts” (the lower third), “middles” (the 
middle third) and “ tops” (the upper third) in separate plats of 
purple and striped canes. Continuous plantings every year havi* 
been made, using “ toiis from tops,” “middles from middles,” 
and “ butts from butts,” and the cane harvested in 1899 w as 
the thirteenth in descent from “ tops,” “ middles,” and “butts.” 

The results given are the aggregate of fourteen held ex- 
l>eriments, covering six of plant, five of first ratoon, and three 
of second ratoon. 

The average of the tAvo varieties of cane from each “ tojis” 
“ middles,” and “ butts” are so nearly identical as to dispel 
any pre-conceived prejudice or preference for any poi’tion of 
the stalk as seed. 

THE EFFECT OF CONTINUOUS PLANTING OF DIFFERENT SIZES 

OP CANES. 

In 1894 the largest stalks that could be selected from the gen- 
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eral plat were used to plant a plat. Stalks of medium size and 
of the smallest dimensions were also simultaneously selected, 
and each planted separately in adjoining plats. Prom these 
three plats were selected, the next year, the “ largest ” stalks 
“ from the “ largest ” plat, “ medium ” sized stalks from the 
“ medium plat, and the “ smallest ” canes obtainable from 
tlie “smallest” plat, and each planted again oil adjoining 
j)lats. This has been rej)eated six times since, and each plant- 
ing cai’ried into lirst and second year stubbles. Thus, fourteen 
lesults have lieen obtained up to date, and Table nr gives the 
avei’age of these, and shows that while the plats planted con- 
tinuously from large cane gave an average of 30*80 tons of 
cane per acre, the plats planted continuously from small cane 
gave only 25*95 tons of caile per acre, the richness of the juice 
being in each case about the same. 


COMPOSITION OP LOUISIANA SUGAR CANE. 

The results of Mr. Robert Olenk’s researches upon the com- 
ixisition of Louisiana sugar cane are given as follows : — 

To every ton of clean stalks of purple cane tliere were 
found 135 pounds of roots, 844 pounds of leaves, and 532 pounds 
of toi>«’ R total of 1,511 pounds, making, with the . 2,000 
ixiuiuis of stalks a total of 3,511 pounds. , : 

A ton of striped cane has accompanying it 113 pounds of 
roots, 656 pounds of leaves, and 385 pounds of tops, or a total 

1.154 pounds, making with 2,000 pounds of stalks, a total of 

3.154 pounds. In cases where the roots, stubble, leaves and 
tops are left on the ground and incorporated with the soil the 
following extract from Table vn will show the mineral ingre- 
dients removed by a ton of canes, and also the amounts returned 
to the ground by the roots, leaves and tops. 

MINERAL SUBSTANCES REMOVED, PER TON OP CANE, AND 
RETURNED TO THE GROUND BY THE ROOTS, LEAVES 
AND TOPS, WHEN TRASH IS NOT BURNED — 

EXPRESSED IN POUNDS. 


Purple Cane, 



Xitrogen 

Phosphoric 

Acid. 

Potash, j 

1 

Lime. ' 

i 

Mineral 
Matter. • 

1 i 

Total removed by crop ... 

2-98 

1-63 

2*52 

2-54 

44-63 

Amount removed by stalks 

1-08 

1-04 

1*22 

0-52 

11-18 : 

Amount returned to soil 

1-00 

0*59 

1-30 

2*02 

33-45 
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Striped Cane* 



Nitrogen. 

Phosphoric 

Acid. 

Potash. 

Lime. 

Mineral 

Matter. 

Totiil removed by crop 

2*88 

2*07 

4-18 

2*08 

41*59 

Amount removed by stalks. . . 

1 

0*88 

1*8(; 

2*84 

0-58 

12*40 

Amount returned to soil ... 

1-50 

0*77 

1-84 

1*45 

29*19 


A ton of purple <?ane an grown in Louisiana, witli its aceoin- 
pauying trash burnt in the field, will thus remove 2*i)S pounds 
of nitrogen, 1*04 pounds of phosphoric acid, 1*22 pounds of potash 
and *52 pounds of lime. A ton of striped cane under similar 
conditions will remove 2*88 pounds of nitrogen, 1*80 pounds of 
phosphoric acid, 2*84 j)ounds of potash and *58 pounds of lime. 

From these data the losses occasioned the soil by the re- 
moval of a given number of tons of cane annually can be easily 
calculated. 

FKRTILIZING REQUIRKMKNT8 OK SLHJAK ( ANE. 

Went, of the Experiment Station of .Java, has shown, by 
grooving sugar cane in water that, with the absence of eithei* 
iron, magnesia, lime, phosphoric acid, potash or nitrogen, the 
plant soon died, showing the necessity of all these ingredients 
for growth. 

He found that if one or more of these same ingredients 
were present in insutlicient (piantities, the plants grew very 
slowly compared with those which were abundantly supidiod. 
The deficiency of nitrogen was soon a}>parent, while tlie absence 
of magnesia did not affect the plants for a long time. In the 
absence of iron the leaves remained yellow and became singu- 
larly curled, and the roots were very thin. On supplying this 
ingredient the green colour soon appeared, and the roots 
assumed their normal size and vigour. In the absence of nitro- 
gen the leaves remained pale and narrow and the i*oots failed 
to develop. 

It will thus be seen that sugar cane, like otlier [dants which 
have been tested, must have ’the above ingredients in suflicient 
quantities to produce healthy vigorous plants. 

In wliat quantities should these ingredients be supplied ? 
How far do our cane soils furnish them in ample quantities for 
the growth of maximum crops? It is well knowm that all soils 
furnish iron in great abundance for all crops. It is believed 
that most soils furnish enough soluble silica, magnesia, lime 
and sulphuric acid to meet the reciuirements of all crops. 
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Should the last two be deficient, they will be incidentally 
supplied by the use of acid phosphate. Lime is frequently 
applied to soils not to supply plant food directly, but to react 
upon insoluble plant food, rendering it soluble, also to correct 
acidity, to humify and nitrify the organic matter, to flocculate 
heavy clays, to bind loose sands, &c. 

The wi iter summarises the different sources of nitrogen, 
l)hosphoric acid and potash as fertilizers, and proceeds to de- 
scribe the actual field experiments in Louisiana from 1890 to 
1899. 

Ill Dr. Stubbs' treatise on the sugar cane he gives the 
following analyses of the soils at the Sugar Experiment Station, 
Louisiana : — 



Insoluble 

Matter. 

Potash. 

Soda. 

Lime. 

Magnesia. 

Iron Oxide. 

Phosphoric- 

Acid. 

Sulphuric 

Acid. 

Organic 

Matter. 

Nitrogen. 

Dark Soil... 

Light 8oiI... 

02-550 

70102 

•747 *181 

•414 *021 

•»10 

•787 

1-80], 13-444 
•814j 11-28 

•146 ... lo-bS 
•lOli OlO; 3-10 

•085 

•112 


These soils are therefore comparatively poor in nitrogen and 
phosphoric acid but rich in potash. 

Nitrogen Experiments, The nitrogen plats were begun 
with plant cane in 1890 and from 1890 to 1899 there have 
been eight crops of canes (plant or ratoon), one of com in 
1894 (unmaiiured) and two of peas 1894 and 1899 (unmanured). 
The sources of nitrogen in different plats were cotton seed 
meal, di-ied blood, sulphate of ammonia, nitrate of soda, tank- 
age and fish scrap. There were certain plats that received 
each form of nitrogen alone, and others which received “ mixed 
minerals ” (72 pounds of soluble phosphoric acid and 50 pounds 
of potash per acre) with and without nitrogen in each form. 

Owing to the fact that the soil emiiloyed was fresh aiul had 
been uncultivated for years, it was so responsive to cultivation 
that for the first two or three years no fertilisers gave decided 
results. Only during the last half of the decade has the effect 
of fertilisers been apparent, this has also naturally affected 
the answer to the (piestion as to what iiuantity of nitrogen 
to apply. The early results favour one ration of 24 Hjs i)er 
acre the later results favour two rations. 

An inspection of the table will show decided gains in 
favour of certain fertilisers. Let us compare the average 
results. 

TONS. 

The average of the two unfertilised experiments is ... 26*34 

The average of the nitrogen (alone) experiments is .. 28*26 

The average of mixed minerals is 28*27 

The average of mixed minerals and 1 ration of iii- 
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TONS. 

trogen is... »30*25 

The average of mixed minerals aii<l 2 rations ot‘ ni- 
trogen is.. 30*55 

The average of mixed minerals and 2 I'ations of ni- 
trogen (excluding tankage and fish sera})) is ... 30*93 

It is therefore apparent that nitrogim do(*s increase the 
tonnage and gives the best results wJien combined wdtii miner- 
als. 

What quantity of nitrogen per acre gives th(‘ best results? 

TONS. 

The average of one ration witii inixe<l iniiierals is ... 30*25 

The average of two rations with mixed minerals 

(excluding tankage an<l fish sera})) is . . . ... ... 30*93 

Same with tankage and fish seiap is ... ... 30.55 

Thus the two rations of nitrogen with mixed minerals give 
the largest results, but not enough to justify the extra expense 
of the additional ration. This is more appaicmt than real, since 
nearly all of the increase due to fertilisers has been made in the 
last few years, and each year the increased niti'ogen fertiliser 
is producing more marked results. 

What form of nitrogen is bej^t siiitcHl for cam* (^an be answered 
by comparing the different forms used alone and in combination 


(1 and 2 rations) with mixed minerals. 

TONS. 

The average of 2 experiments with cotton seed 

meal is 58*82 

The average of 2 exi)eriments with dried blood is .. 59*50 

The average of 2 experiments with sulphate of am- 
monia is 02*08 

The average of 2 experiments with nitrate of 

soda is 57*30 

The average of 2 exijerinients with tankage is ... 56.37 
The average of 2 experiments with fish scrap is ... 58*04 


From the above, which represents tlie calculated aggregate 
of two experiments with each, it will be seen tliat sulphate of 
ammonia is the best form of nitrogen for sugar cane. 

Phosphoric Acid ExperimeniH : -T\m phosphoric acid experi- 
ments occupied 19 plats, and there were grown on them eight 
crops of cane (plant or ratoon) two crops of corn and cow peas. 
Only the cane crops were manured. By “ Basal mixture ” is 
meant an application per acre of 48 pounds nitrogen as sul- 
phate of ammonia and 50 jjounds potash as sulphate of potash^ 

In the use of phosphatic fertilisers, 250 and 500 pounds of 
dissolved bone black and acid phosphates, each containing about 
15 per cent, available phosphoric acid, have been used, repre- 
senting 36 and 72 pounds of phosphoric acid per acre. With 
the other forms of phosphates, an equal quantity of each, 500 
pounds, has been used, regardless of the i)ercentage of phos- 
phoric acid present. This was done with a view to determine 
the comparative values of these fertilisers (1) with themselves, 
and (2) with the soluble forms. The bones used contained a 
small quantity of nitrogen. 
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Arranging the results so as to obtain replies to the 


questions propounded to this plat, we have ; 

TONS. 

The average of unfertilised experiments 25*24 

The average of basal mixtures ... ... ... ... 28*34 

The average of soluble phosphates alone ... ... ... 28*00 

The average of insoluble [)hos|)hates alone .. ... ... 27*10 

The average ol‘ soluble phosphates, 1 ration and 

basal mixture 20*23 

The average of soluble phosphates, 2 rations and 

basal mixture ... ... ... .. ... ... 20*84 

The average of insoluble phos])hates, 2 rations and 

basal mixtuie 28*60 


It is evident fiom the above that phosphates alone have 
increased tlu‘ tonnage, and when (combined with basal mix- 
ture have given the largest results. A further comi)arison 
of the one ration with the two rations (both combined with 
basal mixture) sliows very litth^ gain for the latter. Indeed, 
not more than will frecpiently occur between adjoining plats 
fertilis(‘d just alike. It may almost be positively asserted that 
one l ation of phosphoi'ic acid, 30 pounds per acre, in an availa- 
ble form, is an abundant (juautity of tliis ingredient in any 
tVrtilisei* for cane. 

What torm ol‘ phosplioric acid is bes^t adapted for cane, 
comparing the soluble and insoluble forms, is answered most 
positively in favour of the former, but when the individual 
foiins ai‘e compare<l, it would seem that both slag meal and 
floats, (finely ground mineral phosphate) applied continuously 
on the same soil for many years, would ultimately fur- 
nish abundantly all the phosphoric! acid needed by cane. 
Each yeai* then, its efiicacy becomes more and more a]q)arent. 
Similar but diminished results are visible in the continued use 
of the other insoluble forms. Here is the comparison : — 

Average of the dissolved bone black (alone) experi- 
ments ... ... ... ... ... 20*88 tons. 

Average of the acid phosphate.s (iilone) experiments 20‘12 tons. 
Average of dissolved bone black (I and 2 rations) 

with basal mixture experiments ... ... 20*52 tons. 

Average of acid fdiosphatc (1 and 2 rations) with 

basal mixture experiments ... ... 20*55 tons. 

Average of bone black alone ... ... ... 27*20 tons. 

Average of slag meal alone ... ... ... 27*08 tons. 

Average of floats alone ... ... ... ... 20’70 tons. 

Average of ground bones alone ... ... ... 20*73 tons. 

Average of bone black and basal mixture ... ... 27*50 tons. 

Average of slag meal and basal mixture ... ... 30*4^ tons. 

Average of floats and basal mixture ... ... 20*19 tons. 

Average of ground bones and basal mixture ... 27*44 tons. 

These experiments show that small quantities of phosphoric 
acid have been beneficial to tonnage. How much of this action 
is direct and how much indirect, is as yet undeterminable. If a 
similar calculation be made on this plat as was done on plat V. A, 
it would show that even the one ration of phosphoric acid (30 
pounds i3er acre) was an abundance for the wants of the crops. 
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It may be asserted, therefore, tliat oiir soils need [)hos- 
jihoric acid to grow eane, but limited qiiantiti(‘s (from 200 to 
300 pounds acid phosphate per acre) Avill sufliee for good aver- 
age crops. 

Potash Experiments. There were nineteen experiments in 
this series, and, as would be expected from the richness of 
the station soils in this constituent of plant food, it is conclud- 
ed from the results obtained that potasli is not required in 
these soils to grow the maximum cane crop. 

No attention has been paid to the sugar content in tabula- 
ting the results of the experiments just discussed, because, 
regardless of fertilisers tlierehas been a slight increase in sugar 
content on all of these plats, as the exp(*rimcnts extende<l 
westward from the canal, due to slight but gradual change in 
the character of the soil. 

Whatever differences may oc(*nr between adjoining plat*^ 
are assignable to differences in tonnage rather than to the 
effect of the fertiliser per se upon sugar conbuit. 

The expei'iinents of this station and a close observation 
throughout the State, confirm the opinions and experience's of 
other experimenters with sugar cane, viz, that there are no known 
fertilisers which will increase the sugar content. 

It is known that excessive quantities of nitrogemous fer- 
tilisers reduce the percentage of sugar and lowe?* tlie purity co- 
efficient, since they produce canes more immature than others 
less bountifully supplied with this ingrediemt. For Louisiana 
the w’riter recommends that all nitrogenous manures be applied 
early in the growth of the cane. 

In view of the fact that soils suffei* loss in nitrogenous 
manures from leaching, an attempt was mad(‘ to ascertain 
wliether the canes Avould be benefitted ])y the suj)j)ly of nitro- 
gen being split up into two or more a])plications. The rtvsulls 
Avere not conclusive, but point in favour of more than one 
appliciition. 

In the course of the report upon the niti ogen experiments 
the author makes a caieful estimate of the losses and gains to 
the soil in nitrogen, ])hosphoric acid and i)otash and humus. 
In this soil account the losses are credited by the cane crops, 
and corn removed ; the gains are debited to fertilisers applied, 
stubble of the corn crop (humus), and (*ow-pea crop (nitrogen, 
100 pounds per acre fixed from the atmosphere; and mineral 
substances brought iq) from deeper parts of the soil, whicli 
though not a gain to the soil as a wliole are a gain to its upper 
layers). By balancing the credit and debit side of this ac(‘ount 
an estimate may be made under any given system of cultiva- 
tion of the net gain or loss to the soil in regard to any constitu- 
ent of plant food. In the West Indies, account would liave to 
be taken of the losses occurring from the wasli of heavy 
rainfalls. 

Filter Press Cake. Each ton of cane Avorked in a sugar 
house Avill give about 25 pounds filter press cake. Tht>refore, 
40 tons Avill give 1,000 pounds, containing about 7 pounds of 
nitrogen and 5 pounds of phos])horic acid. If this be carefully 
returned to the soil, it will restore the nitrogen contained in 
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100 pounds ootton seed meal. Average filter-press cake is 
worth, according to the tariff of prices prevailing for com- 
mercial fertilisers, $1.75 to $2.00 ])er ton. 


THE FIXATION OP ATMOSPHERIC NITROOBN 
BY LEGUMINOUS PLANTS. 

The following summary of an article which appeared in the 
Ejcperhmnilal Station Record, 1898-01, j)p. 749 854, from the 
pen of Professor H. Hellriegel, has been i)repared for these 
]>ages by Mi*. Albert Howard, H.A., Lecturer in Agriculture at 
Barbados. It affords a clear and useful account of the verifica- 
tion of the important discov(‘ry made at th(‘ Bernberg Station, 
that the noduh»s or tubercles on the roots of leguminous 
plants arc inhabited by mici*oscopic organisms, which have the 
j)o\ver of fixing tlu* free nitrogen of the air, and of thus enrich- 
ing the soil 

As an (‘xamjile of the inevitable reaction of practice on 
scioiu'c the fixation of atmospheric nitrogen by the Legximino- 
me is one of the most striking. The fact that the fertility of 
arable land was greatly enhanced by the occasional growing of 
some legumimjus cro]) for examt>le, beans, peas or clover, between 
two suc(*essi\'e cereal ciops was known early in the history of 
agricultural i)i7u*tice. As time went on the system of fallow- 
ing was largely given u]) in favour of the practice of growing 
some leguminous crop instead, when it was found that even 
after that croi) was removed the land was actually richer in 
nitrogenous matter than before. But it was not till the pres- 
ent century was nearing its end that a s(*ientific explanation of 
the part placed by the leguminous crop ^vas given to the world. 
It might be argued that in this case jjractice was ahead of 
science, and that the practical agriculturist had recognised 
and taken f^dvantage of a principle of which science had not 
offered any reasonable explanation, but which nevertheless 
was essential to any rational system of agriculture. But 
the argument is unsound. Methods based on mere empiricism 
must always give place to those built up on a solid scientific 
basis. Hellriegers discovery of the part played by micro-organ- 
isms in the fixation of atmospheric nitrogen, which, in 1886 took 
the scientific* world by storm, stands out as one of the greatest 
scientific achievements of the century. It was one of the most 
important discoveries in plant physiology, and certainly the 
most important one for agricultural science. It supplied 
a scientific explajiation of a practice which had before been based 
on empiricism, and, at the same time gave to the world a method 
for the investigation of plant growth, that in the future is 
bound to bring in a rich harvest. 
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In the following, an attempt is made, to give some account 
of the method by means of which Hellriegel solved the nitro- 
gen question, and of the experiment station wliere the work 
was actually carried out. 

Hermann Hellriegel was born on October 21st, 1831, in 
Saxony, and after his scientific ediictition, was in 1856 appoint- 
ed to the direction of the Agricultural Station at Dahme then 
recently founded for the study of* vegetable physiology. 
Here he developed upon a scientific basis the method of sand ^ 
culture identified with his name, viz., the growth of plants in 
pure sand, as far as possible free from all plant food, and 
adding thereto the various food materials in known amounts : 
light, water, heat etc. being so regulated that all the factors 
of plant growth were kept under exact control. In 1881 the 
Government of Anhalt with the co-operation of the Association 
of German beet sugar growers founded an experiment 
station at Bernberg and Hellriegel was appointed its first 
director. Here he laboured till his death on September 24th^ 
1895. His work is a model of patient scientific thoroughness 

The Benihery Station, The recognition of the fact that the 
essential (‘onditions of plant-growth cannot be investigated by 
field experiments alone, led the Association of sugar beet 
growers in Germany, to found an exf)eriment station, where 
such problems could be investigated by scientific methods of 
research. Siuii a station was founded at Bernberg and began 
its Avork on April 1st, 1881, its object being the study of the 
laws of growth and nutrition of the most important agricultural 
plants and especially the sugar beet. It was deemed necessary 
to conduct the experiments in })ots so that the gi’owth of the 
])lant and every thing pertaining to it might be closely watched. 
For the result to be of value it was necessary that the arti- 
ficially grown ])lants should develoi) in the normal manner 
and that the results should be the direct consecpience of a given 
set of experimentjil conditions. For this purpose it Avas neces- 
sary to have a suitable place and the necessary equi]>ment for 
the growing of [)lants, together Avith a chemical laboratory. 
The Bernberg station has both, and in addition, an experiment 
field Avhere the results of the investigatifms in the laboratory 
may be put to a ])ractical test. 

The station is under the immediate contiol of the Ducal 
Government of Anhalt. Its management and the selection of 
lines of investigation are placed in the hands of a Board a])- 
pointed for that purpose. 

The entire station Avith its appliances and apparatus cost 
30,000 dollars. In the year 1892-93 the subsidy of the station 
amounted to $6,250 of Avhich $3,500 Avas supplied by the Govern- 
mentand $2,750 by associations and societies. Thechemical labora- 
tory measures 165 x 37 feet and there are in addition ten roomsfor 
special purposes. The total space devoted to the experiments 
is divided into three ijrineipal parts, namely, the garden, the 
greenhouse and a shed used to ])rotect the plants from the sun, 
rain and hail. There is also a preparation room (68 x 43 feet) 
where the apparatus used in the pot cultures is kept and Avhere 
the materials are sterilised. The various parts of the station are 
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connected by car tracks, 40 inches in width, which facilitate the 
movement to and fro of the wagons which carry the pots 
containing the plants under experiment. The wagons, which 
are kept in the greenhouse over night, are rolled out at 6 a.m. 
and remain in the open air till late in the evening unless winds 
or unusual heat make it desirable to move them to the cover of 
the greenhouse or shed. Since rain falls very often, and, under cer- 
tain conditions, a single severe rainfall may render the results of 
an experiment worthless, constant watch has to be kept over the 
plants. As soon as rain threatens, the wagons are removed into 
the greenhouse. Since rains may continue for a week at a time, 
s])ecial pains iiad to be taken in the construction of the green- 
liouse in order that plants might remain in it for such periods 
witliout injurious affects. Hen(‘e the iron framing was made as 
slender as i)ossible to avoi<l shading the plants. The dimensions 
f)f the grc'enhouse ai*e 85 x 23 feet. Attached to the greenhouse 
is a ])h()tographic room, so equipped that photographs of tlie 
plants can be taken at different times. During hailstorms and 
Avhen the heat is so excessive that the plants are in danger of 
injury, the wagons are brought under the shed which is open at 
the sides and (‘iids. The ]>lant.s are watered in a special room 
attache<l to the shed, each pot being weighed before watering, 
the amount of water added in each case being measured. 

The pots used in the experiments are of three sizes, depend- 
ing on the root developement of the plants under investigation. 
The pots are of glass and are covered on the outside w ith a 
layei' of black and then with a layer of wiiite i>aint. The pots 
are arranged in the w^agons so as to avoid too much exposure to 
the sun’s rays and at the same time to prevent the plants from 
sliading one another. To prevent the depredations of birds, the 
w^agons ar e covered to a height of 5 feet with netting. 

Pure (piartz sand is use<l for soil material. Except in exi)eri- 
ments with sugar beets, in which the pots have to be so deep as 
1.0 requii’c the addition of some material to increase the water 
holding (*aj)acity of the sand, no extraneous soil material is 
added. 

The station prepares its own distilled water, using a eop- 
])er still and condenser. This water is tested very frequently 
and must be tree from compounds of nitrogen. The necessary 
fertilising materials required for the grow th of the plants are 
given in the form of solutions wdiere i)ossible. 

Only the best cpiality seed is used. Each seed is ac- 
curately weighed and only those seeds are selected whose 
weights vary very little from the average weight of a seed of 
the plant in question. In this way uniformity in the size of 
seed and consequently equal amounts of reserve food are 
secured. 

The selected grains are soaked in distilled Avater for 24 hours 
and then alloAved to germinate upon moist sand, and only those 
are used in a series of experiments Avhich shoAv as nearly as 
possible the same germiiiativ^ energy, TAvice as many germi- 
nating seeds are planted as tlie number of plants required. 

Since almost every plant has its own special requirements 
as regards moisture and combinations of nutritiA^e solutions, 
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these conditions must be first worked out so tliat normally 
developing plants may be obtained. The size of pot, the amount 
of water and food material best suited to each individual 
species have to be determined. Leguminous plants thrive best 
when no nitrogen, or at least a very small (luantity, is supplied. 
Care must be taken, however, not only to have bacteria present 
in the soil, but also to have just the kinds needed by the par- 
ticular kind of legumes. The sand should be iuo(*ulated either 
with soil infusion or with a pure culture of the bacterium 
apj)ropriate to the plant. 

Sugar beets are grown in pots 31 inches deej). Pure sand 
cannot be used Iti these exp€u*iinents since water cannot be 
distributed eveidy through so high a column of that material. 
Tile water-holding ])<)wer of the sand is increased by adding 
(i per cent, of jmre ])eat from which the soluble plant food has 
been extracte<l with hydi'ochloric a<-id. Special ])recautions are 
necessary to keep the mixture of sand and peat uniformly 
moistened. 

As soon as the young ])lautle<s have Imen placed in the 
culture pots they must be carefully shielded from injury and 
especially fi*om fr(»sts at night. Half of the s(»(HHings are re- 
moved and these are analysed to determine whether they have 
withdrawn any plant food from the soil medium, and if so, 
how much. 

Ill regulating the* water sipiply natural conditions of 
growth are imitated as (dosely as possible*. In the watering of 
each jiot the amount, of water lost by (‘vaporation is determined 
by weighing and is ?*ei)laced by a navasurenl epiantity of distilled 
water. 

In ordei* to protect plants which grow to a (*onsiderable 
height (as peas, barley, oats, etc.) from damage by wind, sii])- 
ports are ne(*essary. The plants must be car(*fidly kept fi ee from 
worms, and all leaves that fail off din ing the pei'iod of vegeta- 
tion are collected, dried and weighed and their weight added 
to the crop at the dost* of the exiieriment. Not(‘s on the 
condition of the plants are made at short intervals din ing the 
summer, and thus a record of their giowth is obtained. All 
))]a nts which show any interesting peciiliaritiesare photographed. 

In liar vesting, the parts of the jilants above and beneath 
the soil must be collected. Tlie correct answers to all the 
questions which have been raised in the experiments are to be 
found by analysing, not the Avholo plant together, but the 
various parts, stems, leaves, seed, chaff and roots, se])ai*ately. 
In this Avay alone is it jiossibleto find out by means of chemical 
analysis wliich of the ilifferent nutritive matei ials are of special 
use ill building up this or that part of the ])lant : in what form 
the plant food may be supplied with the greatest advantage 
and, if the plants are harvested at different stages of develop- 
ment, at what period of growth the plant takes up the main part 
of its food. 

It now remains to indicate shortly the methods of sterilised 
sand culture employed at the Bernberg station by means of 
which Hellriegel discovered the relation between micro-organ- 
isms and the acquisition of atmos[)heric nitrogen by plants. 
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Certain miero-organisnia ai'e essential to the processes of 
leguminous plants, and especially to their acquisition of nitro- 
gen. If these organisms are excluded, for example when the 
legumes are groAvn in pure sand which contains no organisms, 
and none are introduced during growth, the Leguminosae 
beliave in exactly the same way as the grasses. Under these 
circaimstances they do not acquii e nitrogen from the atmosphere, 
and their development is proportional to the quantity of nitro- 
gen supplied them in the soil. When peas, etc., are grown in 
sand containing no nitrogen and deprived of these organisms 
the development of the plant proceeds until the nitrogen of 
the seed is exhausted. Then growth is checked, a starvation 
period sets in and the plant usually dies before flowering. 

Such a plant contains almost exactly the same quantity of 
nitrogen as was originally present in the seed from which it 
grew. If a nitrate, for example calcium nitrate, is added, the 
growtli of the legume continues and an amount of plant sub- 
staiu'e [)r()p()rtionate to the supply of nitrogen is produced. But 
the behavioui* of th(‘ legumes iindergoes a marked change if 
certain micro-organisms are added to the soil. Under these 
circumstances the k^gumes thrive in sand free from nitrogen 
comjxHinds and ))roduce a normal yield. The entire amount of 
nitrogen ?*ec|uired by the plant is supplied by the atmosphere. 
The roots of theses [)lants are round to be (*overed with small 
knotty ])rotnberauees known as root tubercles. The roots of 
plants from wliicdi micro-organisms have been excluded are 
found to be frec^ from tubercles. Hence Hellriegcl concluded 
that the root tubeicU^s ami the acaiuisition of atmospheric 
nitrogen by the legumes stood in t-he relation of cause and effect. 

These tubercles an* (*aused by certain bacteria, chiefly by 
Rhizohiuni legiiniinosafKnt. Tht*se bacteria ptmetrate througli 
the root hairs into the eoi tex of the roots and there give rise 
to the tubercadar growths. Microsco])ic examination of these 
tubercles shows them to be fllled with a bacterial mass compos- 
ed principally of abnormally developed bacteroids, but in 
part also of ba(*tei*ia which have remained in their normal 
condition. The former are consumed by the liost plant, the 
latter remain in tin* soil to provide for future re]>roduction. 
We have here an example of a life-partnership (symbiosis) in 
which the Lcgimnnosne furnish carbo-hydrates to the bacteria 
which in turn i)ossess the powei* of taking up free nitrogen 
and passing it on to the j)lant in an available form. So close 
has the bacterium a<iapted itself to its i)articular host that, 
for example, the organism ])eculiar to pea-tubercles will not 
produce tuberch^s on the roots of lupins and vice verad. Again, 
the external form of the tubercle remains fairly constant and 
is generally s])eaking a well-marked generic character. It 
would be an interesting biological problem to find out by cul- 
tivation if the bacteria of, for example, the pea-tubercle could 
not be mafle to infect other genera of leguminous plants. Gel- 
atine cultures of the bacteria of the various economic legumes 
have recently been put on the market under the name of 
“Nitragin.” 

In experiments on nutrition with nitrogen, all sources of 
this element not under control, as well as all bacteria which 
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produce root tubercles, must be excluded. Since they are 
abundant in every cultivated soil they occur everywhere in 
dust. The sand used in the exjierinients, the nutritive solu- 
tions and all appai^atus used in filling the pots, are sterilized by 
heating to a temperature of 1.50" C. The seeds used are ster- 
ilized in corrosive sublimate solution, after which they are 
washed with sterilized water and placed in the germinating 
mediums. After planting, the pots must be covered in such a 
way as to exclude bacteria. This is done by means of a layer 
of dry peat which is placed over the culture sand and the pot 
is covered with a fine cloth or gauze, lioles being made for the 
watering tube and the plants. The })ots are watered with 
sterilized water, the requisite amount being determined by 
weighing the pot. 

When the legumes are grown in sand free from nitrogen, 
but containing the tither soil ingredients of plant fond, and 
when bacteria are excluded, the plants which are developed at 
the expense of the nitrogen of the seed are small and half- 
starved and when the siqiply is exhausted they gradually die. 
When, on the other hand, th(‘ requisite bacteria are added, de- 
A'elopment pro(*eeds as Ix^fore at the exjiense of the nitrogen of 
the seed. The plants then remain in the starvation stage for 
some time, during which time tubercles are forming on the roots. 
When the tubercles are developed the plant suddenly be(‘omes 
green, and the growth luxuriant, as ordinarily comes with 
abundant supply of nitrogenous manure. 

Mixed cultures of legumes, and plants of other natural 
orders were next grown in the same pot to detei niine the 
effect of the same kind of bacterium on the difi’erent plants. 
No nitrogen was available exeejit that contained in the seeds. 
The non-legumiiious plants died of stai vation in all cases, while 
the leguminous plants develojicd nodules and grew luxuriantly. 
When the soil extract containing the bacteria was prt^vioiisly 
heated to 70' C. no tubercles were developed, thus confirming 
the conclusion that micro-organisms are the (’ause of the root 
tubercles of the legumes. 

Such in brief is tlie Bernberg experiment station and its 
methods. The thoroughness of the equiinnent and the 
methods of investigation, the close and sympathetic co-opera- 
tion between the s(*ientific workers and the men engaged in 
practical agriculture, and the readiness on the part of the 
Government and the sugar beet growers to provide for such 
a station, stand out in striking contrast to the general attitude 
of the English people towards scientific investigation, and show 
clearly the causes which have led to the success of the German 
sugar beet industi y. 
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TREE PLANTING IN ANTIGUA. 

HY THE HON’RI.K FRANCIS WATTS, P.I.C., F.C.S. 

Gov'erimient Analytical and Agricultural Chemist to the 
Leeward Islands. 

A country covered with timber presents a marked contrast 
in many ways to a country where trees are scarce and it is 
generally recognised that tree-covered areas exert a consider- 
able influence on the climate of the immediate neighbourhood. 
The subject has been closely studied in many (countries and 
efforts ha ve been made to ascertain precisely wiiat these effects 
are and to nieasui*e their extent. 

Within a forest or high wood the tempemture is cooler, 
owing to tlie leafy screen intercepting the rays of the sun and 
jrroducing a grateful shade, but the diffei*ence in temperature 
goes bt'yond this, for careful observations show that in hot 
weather, in siimmei* in tempei‘ate climates and all the year 
round in the ti'opics, tlie tempei*atui'e in this shade is lower 
than the temperature in a shady s|)ot remote from the forest 
influences, thus indicating that the effect on temperature is 
more than the effect of mere shade. In hot weather this differ- 
en(‘e may amount to 8 or 10 degrees Fahrenheit. On the other 
hand it is interesting to note in passing, though the fact has 
but little practical interest for us in the West Indies, that a 
forest serves as a protection against the exti*eme severity of 
\\’int(‘r (*old, the temperature within the forest being several 
d(‘grees liighcu* than without. 

Jn the mini) way that the t(‘m[)oratur(^ of the air is affect- 
ed so is the temi)ei*ature of the soil ; the soil is thus protected 
from tJie extnune variations met with in the open country. 

A forest or wooded area thus renders moi*e equable the 
climate within its shade and this effect is communicated to 
some distance beyond the limits of the trees themstdves. This 
effect is the more marked and valuable in countries where 
tem])erature tends to extremes, so that we dw^ellers in the 
tropics may expect to witness this influence in a marked de- 
giee. 

But not only is the temperature influenced, the moisture 
is affected also, the air of the forest being relatively moister than 
that of the open country. It has been questioned whether the 
absolute amount of moisture in the air is greater wdthin the 
forest and observations made in Bavaria rather tend to indi- 
cate that it is not. I infer, however, that under the conditions 
prevailing in the tr*o})ics the absolute as Avell as the relative 
amount of moisture will be increased. 

The question of the effect of forests on rainfall has been 
much debated, and, as summing up the position, I cannot do bet- 
ter than quote from Dr. Schlich’s “Manual of Forestry,” Vol. I. 
page 40. “The question Avhether, and in how far, forests affect 
rainfall, is one Avhich has been actively discussed for many years 
past, but so far no final decision has been possible. That forests 
can affect precipitations follow s from the facts that the forest 
air is relatively moister than air in the open, and that trees 
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meehaincally affect the niovemeut of tlie air ; but, on the other 
hand, tlie rainfall depends chiefly on other niucli more powerful 
agencies, in comparison with whicli the effect of forest is small. 
Numerous comparative observations have been made, but only 
a certain portion has so far been ptiblished, and unfortunately 
those which seem to indicate a decided eff ect of forests on rain- 
fall are not always very reliable. The great difficulty in com- 
paring the results of observations at forest stations (that is to 
say, stations situated inside a forest) with those of the ordinary 
meterological stations, consists in the fac^t, that elevation above 
the sea affects the rainfall most powerfully, because^ air (^ools 
on rising and precipitations become frecjiient with elevation.” 
On page 42 he writes : “On the whole it may be said, that 
various physical factors act towards rendering forests excellent 
condensators of A^apour, because they have a lower temi>erature, 
a nioistei* air, and break the force of air currejits. These 
powerful properties are more evident in elevated positions 
than in lowlands and in the vicinity of tlu‘ sea, where tliey are 
swamped by other more ]>owerful agenci(‘s. Absolute certain- 
ty in respect of these plienomena can only be obtained througli 
further extensive observations.” 

Even with the uncertainty as to the effect of forests in 
general on rainfall 1 think we are safe in concluding that. umU*r 
the conditions prevailing here, an inert^ase of timber in large 
clumps or masses and of such a <|uality as to produce a fair 
amount of shade, would have a marked eff ect upon the inoisture 
of the air and that we should see these woods acting ms “conden- 
satorsof vapour” asDr.Sehlich phrases it, thus j)erforming a duty 
which Ave greatly need. During hot dry Aveather we frecjuently 
observe light shoAvers begin over the sea to windward of the 
island ; as these showers approach the shore they become lighter, 
freipiently ceasing as they pass over the heated land : nou' it 
seems more than pi-obable that a well-tijubered area, owii]g l.o 
its being cooler than untimbered lancl, would lend to condensation 
taking place, and a cool shower taking place precisely at a time 
when sJiowers are most urgently needed. On the whole we may 
expect that an increase of trees would lead, tli recti y or indirectly, 
to ail increase of moisture. 

But not only is the amount of moisture falling as rain to 
be considered, the influence of the forest or wo(Klland is far 
more marked in its effect on the distribution of the water after 
it has fallen; in the first place the evaporation is diminished so 
that the soil remains moister, but anothei* and greater effect Is 
observed ; most of the rain falling upon a bare slope or uihjii a 
pasture rushes rapidly into the drains and Avater-eourses, coni- 
paratively little soaking into the soil if the fall is very heavy ; 
after the first inch or so has fallen the amount soaking in steadily 
diminishes, so that a point is reached when practically all that 
falls subsequently runs aw ay without benefiting the soil, indeed 
on the contrary, often damaging it by washing away the sui- 
face moidd. But when rain falls upon a tree-covered area its 
force is broken, it meets with various obstacles retarding its 
rapid rush over the surface of the ground, while the surface of 
the ground acts as a huge sponge, retaining much of the Avater, 
from the presence of a covering layer of dead leaves and small 
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undergrowth. The layer of leaf -mould found in Home woods is 
capable of holding water equal to a rainfall of upwards of five 
inches. It is this feature of wooded districts which leads to the 
existence of streams in woode<l valleys, these streams as a rule 
do not flow from springs in the ordinary sense of the word, but 
are fed from the water retained by the covering of leaves and 
small undergrowth. We have an instance of this in the streams 
at Fig Tree Hill and Cliristian Valley. If once the trees in these 
neighbourhoods were cleared these streams would quickly dis- 
appear. Conversely we may pictui'e to ourselves what the 
condition of the island wouhl be were the hills adequately 
(‘lothed with timbei*, so that each valley had its perpetual 
stream; what a relief from our water famines this would con- 
stitute, to what increase of fertility would it lead and how 
beautiful would become many districts which are now little 
better than arid wastes. 

Under existing circumstances many of our hills, instead of 
foi’ining natural reservoirs of wattn*, feeding the streams refresh- 
ing the land, now constitute sources of loss ; the rain falling upon 
bare slopes, or upon sloi)eH covered with but a scanty covering 
of gi*ass, I'ushes away without hindrance, carrying with it any 
loose soil. There are formed temporary large and wild streams 
Avhich do considerable damage and are productive of little good, 
sudden in their rise and ecpially sudden in their fall they are of 
little value as sources of water, though usually in the larger 
streams there are small j)ondsand water-holes filled with water 
of bad quality. Nearly every one of these streams marks the 
course of what, under favourable conditions, might l>e a con- 
stant wholesome rivulet. 

By retarding the flow of water over the land, woods and 
forests preserve the soil from wasteful washes and prevent the 
formation of dangerous gullies. This danger from the forma- 
tion of gullies is not so prominently brought to our notice in 
Antigua, where the soil on the slopes is of no great depth, wliile 
in the lower lands it is stifl* and tenacious. In some countries 
large tracts of country are actually devastated by gullies, which 
often begin as unnoticed little washes in abandoned fields or in 
places where timber has been felled and the land left bare. 

Belts of timber constitute valuable agencies in sheltering 
tracts of land from hot drying winds. In this island there are 
many places . whicJi sufter extremely from a small rainfall 
accentuated by high winds, which speedily cause the evapora- 
tion of the small amount of moisture in the soil, The difference 
between the amount of evaporation in a still atmosphere and 
in a bree>5e is enormous, no one knows l>etter than a planter 
the drying effect of a high wind. If the tops of some of our 
low hills were covered Avith timber it is reasonable to suppose 
that the climate on the leeward side Avould be improved and 
the fertility of the soil perceptibly increased. In these islands, 
where the prevailing winds are constant in direction, more 
advantage may be expected from the sheltering action of 
masses of trees. 

Some forjns of wood, if properly eared for, might form 
welcome shelter for cattle, while producing a certain amount 
of grazing. 



405 


With an increaae of timber an increase of birds may be 
expected. 

While touchinj^ upon this aspect of* the inlluence of woods, 
the question of the influence they may have upon two of our 
pests may be thought of : I refer to tlie mongoose and to ticks. 
I fear the former will And shelter, but T do not believe it will 
be more favourably sheltered by properly grown, shady woods 
than it is by the low scrubby bush now existing and which 1 
think could be replaced to advantage by shade-giving trees ; if 
this is so 1 do not think any disastrous increase of mongoose is 
to be feared ; so far as I am aware, it is not tlie real foi'est areas 
which encourage mongoose but rather tlie low dry scrub, 
IKJssibly the moisture of dense woods would not prove congcmial. 
With regard to ticks, it would seem reasonable to suppose that 
they are encouraged (piite as much by the thin scrub as they 
>vould be by Avell gi*own, shade-giving woods. 

These are some of the effects of woods and forests, but there 
is a direc.t effect which should not be lost sight of, they shouhl 
afford a sourcie of income to the estate on which th(‘y are 
situated. 1 feai* we ai'c too disposed to ri^gurd treats as accidents 
of nature to think much of wood as a means of l evenue in 
Antigua, but the idea is worth dwelling iqion. After a wood 
reaches a certain age a fixed pioportion of the trees may be 
cut annually, it is a crop to be* harvested and thc^ harvesting 
should be done systematically : after the (»ane crop is reaped 
comes a time when work for labourers is scarce, there is little 
to be done until the work of iireparing the land for the next 
crop commences ; this is a period in which the care of the wood- 
lands would afford occupation for some of the best f)f the 
labourers. 1 may suggest a few ways in which a regularly 
grown and regularly harvested wood may provide useful 
material, both for the estate and for the community generally. 
Wood for building estate carts, not only wheels but all jmrts, 
may be obtained, so may posts and rails for fencing, while a 
regular supply of hard-wood for hous(‘ consti*uction would be a 
boon. One sometimes flnds an old house in some country place, 
which has stood long and Avhose floors and roof have remained 
ill spite of neglect ; if any eiKpiiry is made one is almost certain 
to learn that its timbers are of native hai'd-Avood, and to hear 
it regretted that such is not procurable now. It might have 
been procurable if our predecessors had cared for our woods. 
Wood for staves of casks, barrels and hogsheads, wood for boat 
building, for furniture and for firewood, while if considei*able 
quantities of wood are regularly cut and harvested the best 
pieces may be set apart and occasional shi})inents made. With 
a more abundant siqqily of wood and the selection of durable 
kinds, improvements should result in our houses and in our 
estates’ buildings generally. 

This aspect of the w'ood as a crop to bi^ harvested is one 1 
would commend to your attention ; it is true that years must 
pass before such a condition can be arrived at ; we are suffering 
from want of forethought on the part of those who went before 
us, but this cannot be regarded as a valid excuse for doing 
nothing to improve matters; it w^ill reiiuire little expenditure 
in the way of effort and less in the way of money to start a 
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movement for re-stoc*kiug the waste places of the island with 
trees, which in a few years will be useful iu ameliorating the 
climate, in conserving moisture and restoring our streams, in 
providing a revenue, which if not extensive will at least recoup 
any actual expenditure which may be made, while some addi- 
tional labour will be provided for our work people of several 
classes. 

Now it is well known tliat the sugar planter does not like 
trees, and from his point of view I am disposed to agree with 
iiim, for he is usually thinking of solitary or scattered trees near 
his cane fields : these are a source of trouble to him and are 
])robably of little use. What we want are large clumps of trees, 
acre upon acre in size, if we ctin get them, then we can afford 
to get rid of some of the trees Avhich our friends often tell us 
regretfidly are much in their way ; however, until we can be 
assured that a movement for re-afforesting our waste lands is 
established, aiul in actual, raind progress, let us do our best to 
preserve every tree we can. 

If we takt^ a glance at the conditions ])i*evailing in Antigua 
Ave shall find that the hills extending from about Blubber Valley 
to English Harbour have at one time or another, Avith A'ery 
little exception, been denuded, they are noAV covered with thin 
timber and scrub Avith lai'geopen spaces of grass. The heaviest 
timber exists about Orange Valley, Christian Valley, and from 
Bott’s mountain to the neighbourhood of Fig Tree Hill and 
Claremont. W'heii Ave pass to the limestone hills running from 
Hope’s Head through Parkham to Collins, Montpelier and Free- 
town, Ave find them covered for the most part Avith low scrub 
Avith few shade-giving trees, a few loblolly trees are to be seen, 
but no trees of any size, such as it is conceivable once existed, 
and should exist again. Then there are acres of loAvland with 
here and there slight elcA^ations, barren and treeless, covered 
with indifferent grass and affording but poor pasturage, in some 
cases this is coA^ered with thin troublesome acacia scrub Avhich 
affords litth* shade and few of the advantages Avhich Avould 
folloAV from tin* presence of shade-giving trees. If those who 
are in charge of these lands are convinced that the establish- 
ment of trees on some of these areas is really desirable, then 1 
believe the trees Avill be found there before many years are 
over. That is Avhcre the moA'cment has to begin ; if those Avho 
have the care of these places want trees they Avill secure them; 
if they do npt AAant them, no amount of talk, discussion, legis- 
lation or Departments of Agriculture will succee<l in putting 
them there. 1 therefoi e beg you, Avho are thus responsible, to 
give the mattei* your consideration and make ux) your minds 
Avhether Ave are to have trees or no. 

If Ave are to have trees hoAv are Ave to go to Avork ? The 
l)rocess must be a gradual one for several reasons ; we have no 
reserves of money to expend on the Avork, trees are of slow 
growth and public opinion is not very strong. The first step 
I think should be the establishment of leafy, shade giving 
species on the lands which are Jiow out of cultivation, att- mpt- 
ing to establish clumps of trees on the places noAV overriir. with 
acacia, planting these clumps on the little knolls and Ioav 
elevations. Then efforts may be made to improve the 
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character of the timber on the limestone hills, by introducing 
amongst the existing trees and shrubs, better kinds of trees. 
When these trees are planted their growth at first will be slow, 
but as time goes' on and they imi)rovo the conditions of their 
own neighbourhood, they will grow more rapidly and render 
it possible to grow better and better trees. Much may be done 
in places covered by low bush, as the limestone hills for the 
most part are, by planting seeds in the bush Avithout disturbing 
the existing growth ; this is a very inexpensive mode of pro- 
ceeding, and one within the reach of anyom^ anxious to make 
an attempt to improve his wotals. In this manner it is ])robable 
that such trees as mahogany, red cedar, locust, samibox, mango, 
tamarind and many others may be introduced into suitable 
loc^alities. In more exi)osed situations it Avill be best to plant 
the young trees themselves. 

Most writers on the subject advocate close* ]>]anting, and 
point out that a mistake is freciuently made in planting trees 
for such pui 7 K) 8 es as we have in view, too Avidely apart, as if 
an attempt Avere being made to establish a fruit orchard. 
Wide planting permits the young trees to make a great develop- 
ment of lateral branches, so that short trunks, forking near 
the ground, result ; at the same time the ground is imperfectly 
shaded and the groAvth of undesirable Aveeds permitted. In 
the United States it is suggested that H x 3 ft. or at the most 
4 X 4 ft. is the best distance to plant young aa oods ; this seems 
very close and it is a question whether in the tropics, where 
growth is rapid, these distances may not be somewhat in- 
creased, but Avide planting should not be attempted. The trees 
may be thinned out as circumstances demand, but this thin- 
ning should not be done too early. Thinning gives the first 
crop from the wood-land and results in a useful supply of rails, 
posts, or other light timber together Avith a supply of fire- 
Avood. On the edges of plantations the trees should be placed 
quite thickly as they thus afford mutual protection and 
shelter. 

When ])lanting it is desirable to plant several kinds of trees 
and not to plant a large area Avith one kind only ; the various 
trees, having different liabits and different rates of groAvth, 
result ill a better covering and groAvth than if a single species 
Avere planted. If all the trees are of the same kind and of the 
same age, the leafy canopy is at a fairly uniform height from 
the ground, gradually rising year by year, but when trees of 
different kinds are planted their rates of groAvth being different 
it usually results that the croAvns of the trees are at different 
heights, thus forming a better protection against Avind. The 
feature of even height of croAvns Avith absence of undergrowth 
is Avell seen in the many clumps of mahogany trees scattered 
over the island of Barbados. 

We have in the island many kinds of trees Avhich may be 
grown to advantage and Avhich Avill thiive under different 
conditions. I may mention the names of a feA\’ Avhich occur 
to me. 

Mahogany Mango Lignum Vitae 

White Wood . Locust Walnut (Andira) 

Tamarind Sandbox Casuarina 
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Bois Noil* Jamaica Shade Tree Nim (Melia sp,) 
Log-wood Mammee Apple Turpentine 

Red Cedar Calabash Cabbage Palm 

White Cedar Breadfruit 

If a keen interest is taken in the subject it will be easy to 
secure the introduction of new and useful kinds from other 
countries. Efforts will be made on the part of the Botanic 
Station to secure supplies of seeds and young seedlings of all 
the more desirable kinds of trees for distribution, either gra- 
tuitously or at very low rates, to those who will assist in the 
work of systematic tree planting ; but it must be remembered 
that this will be of little avail unless those who have the care 
of the land Avill assist in the work. I shall be glad to hear 
from those avIio are interested in the matter Avhat their re- 
(piirements are and what they propose doing, Avhen I will use 
every effort to aid them as much as possible. 

I was surprised,' after my experience in these islands, to 
find how many and how durable are the hard-woods of Ja- 
maica ; a planter there has the chance of putting up posts of 
native Avoods with the assurance that they will last a reason- 
able time and will not be ravaged by wood-ants ; I fancy that 
many an Antigua planter Avill envy Jamaica in this. 

There is one point Avhich I have left till last, because of 
its importance ; 1 refer to the indiscriminate burning of pas- 
tures. If this continues as in the past the Avork of establishing 
trees will be rendered extremely difficult ; these pasture fires, 
sAveeping over the country destroy young seedling trees by 
hundreds, they injure and destroy those trees which may have 
succeeded in making a little growth, and, year by year undo all 
that nature is striving to do towards the clothing of our hill 
sides AA'ith desirable timber. Something must be done to check 
or to limit this. 

Some of this bin ning of imstures is done deliberately and 
for definite reasons ; most of it is the result of carelessness and 
thoughtlessness. Where the burning is done intentionally it 
usually has foi* its object the removal of the old coarse dry 
grass in order to produce a fresh groAvth upon which cattle 
will feed, or it is intended to destroy ticks. With regard to 
the custom of burning to produce a fresh groAvth of grass, 1 
am strongly of opinion that the process is a destructive one in 
the long run. It seems to me that better results may be ob- 
tained in other Avays. Burning certainly effects its purpose in 
removing the old grass, but it has other and disastrous results. 
In the first place it is extremely Avasteful, destroying tons of 
vegetable matter which should be returned to the soil in order 
to increase its fertility ; in countries where pasture lands are 
properly cared for they are found to be richer in humus and in 
nitrogen than the arable soils of the same neighbourhood, and 
this in the cases Avhere heavy crops of hay are removed year 
after year ; properly cared-for pastures should increase in fer- 
tility. Can we say this for our Antigua pastures ? Our burned 
pastures (fortunately there are some pastures which escape 
this scourge of burning), have a poor dry soil, poor in humus 
and covered Avith hardy grass growing in tussocks, the better 
kinds of grass are killed out, the soil is made too poor to 
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nourish them, and the result is we go from bad to Avorse. This 
subject of the care of pasture lands is too imi^ortant to be 
dealt with to-day and deserves special consideration and dis- 
cussion ; it Avould be Avell if at a later date this Society invited 
its members to exx)ross their vieAvs concerning it, I am com- 
pelled to introduce it here because of the disastrous effects 
upon seedling trees and young timber Avliich these uncontrolled 
fires have, sweeping across the country and burning for days 
together ; but for this it seems probable that much of the 
island would be covered with heavier tim})er. I introduce it 
to condemn it, but I shall be glad to deal more fully with the 
question on a future occasion, if the Society desire it. 

The question of burning pastures foi* the destruction of 
ticks opens up a wide field for discussion ; loi* my part I cannot 
help feeling that burning is too drastic and disastrous a mode 
of procedure and that better results may be secured by other 
methods. 

This is by no means the first time that the question of the 
desirability of increasing our timbered areas has come under 
discussion in Antigua. The matter has been talked of over 
and over again, but I cannot learn that anything has been 
done or that any progress has been made. In 1888 a report on 
the subject was made by Mr. E. I)^ M. Hooper of the Indian 
Forestry Department ; Avith his general conclusion 1 think we 
all agree ; but, so far as I knoAV, nothing has resulted. I at- 
tribute this want of action to the feeling, (not peculiar to 
forestry discussions) AAdiich possesses nearly every individual, 
that someone, the Go\ ernment for preference, really ought to 
do something, but that he, personally, is not (failed upon to 
do anything ; he signifies a generous approA^al of the general 
propositions, and there the matter ends. And there the matter 
Avill end for all time unless the individuals in the community 
feel that the problem is theirs, that they oAvn, or have charge 
of, the land, and on them rests this responsibility of action. 
Government aid and assistance, legislative and otherwise, Avill 
follow fast enough if a strong public feeling exists on the sub- 
ject : in most countries useful legislation has lagged behind 
public opinion, and so it is in this case. 

In this particular matter it is not necessary that there 
should be much in the aa ay of co-oi)eration or combination, 
every iiidiAudual who has care of any land can act for himself, 
he can scatter seeds of useful trees throughout existing bush 
and scrub, and he can plant young trees in desirable situations. 
Not much money is Avaiited, the main re(iuircmeut is individual 
effort based upon a sense of individual responsibility. 
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CARE OF PASTURES IN ANTIOUA. 

J{Y THI^ HON’jJLK francos WATTS, F.l.t'., F.C.S. 

(Jovcriuneiit Analytical and Agricultural Chemist to the 
Leeward Islands. 

There is so iniieh ot* what is usually called “ waste land” 
in Antigua, in spite of its small size, that there is a very 
eominon disposition to reganl these lands as of no value for 
any )>iir])ose and as re(iuiring no care. This is unfortunate, for 
it leads to the neglect of much land which should be of real 
value foi* two purposes, namely, pasture and wood-land. Per- 
Juips it is ])aj*tly as a consequence of this that our recognized 
))astu res receive so little attention. Another cause lies doubt- 
less in the fact that at certain times there is a superabundance 
of fodd(U‘, the fact that, at certain other times, there is a 
scarc'ity being oveilooked. It remains to be decided whether 
means may not be found whereby these so called “waste 
lauds” (*ould bo utilized and our pastures improved. This 
Society lately dealt with one aspect of the question in the 
discussions which took [dace on the subject of “ Tree Planting.” 
To-day we are to deal more particularly with the care of pas- 
tures. 

Pei liaps the first (piestion which may arise is “ why should 
we bestow any more care on our pastures than we do at 
present?” The answer would be, I think, that at present the 
n)Hjority of the pastures fail to provide as much food as they 
are capable of doing; that at times, as during drought, they 
afford practically none;. that they do not provide the best 
and most remunerative kinds of fodder ; that they are in some 
respects, and under some conditions, not the most suitable 
places for (‘attle to be kept upon ; and that they admit of im- 
provement in all these particulars. 

This matter, the care of our pastures, has been brought to 
oiu’ notice at various times. On September 7th, 1894, Mr. Bar- 
ber read a paper on Antigua grasses and a discussion on 
this followed on October 5th. At this meeting a resolution was 
passed asking the Society to form a Committee to take the 
opinions of pasture-owners and to report as to the desirability 
of asking for legislation on the subject of pasture fires. I can- 
Jiot learn th?\t anything has been done. The matter, therefore, 
again comes up for discussion. 

Mr. Barber's paf)er described five of our well-known grasses : 
(hi inca grass (F(vnivmn nuhmmum), Hay grass {Andropogon 
(•(trims ns), Bahama grass {Cynodon Dactylon), Sour grass (An- 
(Iropoyon satrharoides vel pert uHUs) and Bed grass also known 
as Paramatta and Smut grass (Sporobolus indicuH), He also 
made suggestions as to the care of pastures and their general 
management. 

In the “ Ken' Bulletin'^ of November of the same year (1894), 
tliei'e is an intei’esting and important article on “Tropical 
Fodder Grasses.*' In this article, the principal kinds of tropical 
grasses are desciibed, and some points respecting the general 
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care of paRtureH are alluded to. At the end of this ai^tiele there 
is a short bibliograj)hy. Of the sevHMi books thei‘e nientiontMl, 
three are in our small library, and ai*e thus available for 
reference. 

The subject before us divides itself into two branches : (1) 
the care and management of the pastures as I'egards grazing, 
cultivating, fencing and similar operations ; and (2) the kinds 
of plants to be grown. 

I will briefly state some ideas which have occurred to me, 
and I have no doubt that there are many present who can, 
from their practical accpiaintance with the subje(*t and their 
knowledge of local conditions, add materially to tlie discussion 
and help us to arrive at a clear understanding of our reciuire- 
ments. 

One of the first things wanted would appear to be a 
better system of fencing. If the pastures are enclosed and 
grazed systematically they will carry much larger herds, and 
the character of the herbage will be improved: the finer and 
more nutritious grasses will have an opportunity of establish- 
ing themselves, while the (coarser grasses will disai)peai'. Suit- 
able fencing is not expensive, particularly if posts which will 
grow are jflanted and wire run upon these. The Tu! ])entine 
tree {Bursera gumifera) answers the j)ui*pose well. I noticed 
in Jamaica, a much larger and in ) daces wilder country than 
this, that fencing is very general, and 1 am informed that the 
owmer of land can compel his neighbour to contribute one-half 
the cost of fences separating their properties. 

It appears very necessary that steps should be taki^i to 
discourage and prevent the indivscrimiiiate burning of the pas- 
tures which now takes place. This burning is wasteful in 
many ways, it destroys the finer grasses and encouiages Ihe 
poorer ^uld less useful ones, ft impairs the fertility of the soil, 
for it destroys the vegetable matter which by its natural de- 
cay would, year by year, add greatly to the store of humus iu 
the soil and lead to the formation of tiu f, a thing absent from 
those burned pastures. Again, the burning causes the entirt' loss 
of the nitrogen, that most costly constituent of the manures 
we use. If anyone wishes to see how important nitrogcai is 
for his pastures let him throw a little nitrate of soda, or sul- 
phate of ammonia, both purely nitrogenous manures, on a patch 
of grass which he can watch ; it will not be long before t he 
change in appearance will convinct" him of its poweid’ul influence. 

It is urged that this burning is necessary for two l easons, 
— to destroy ticks, and to produce a growth of grass which the 
stock will eat. As for the eflicacy in the matter of the 
ticks I am somewhat doubtful, but this surely must be a matter 
on which those who have encouraged burning must have made 
some observations, with which 1 am sure they will fa-voui* us. 
As for the second object, that of obtaining grass which the 
animals will eat, it seems to me that this can be attained to 
greater advantage in other ways. Certain grasses are eaten 
readily when in a young state but are refused by animals when 
they ai*e in flower. This is the case with the Bed grass (Sporo- 
bohis)^ and a grass very common on our roadsich^, (Jhlnrin 
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harhatay of which I do not know the common name. These 
grasses are both good fodder, but are not attended to here 
except by burning, and are not made as useful as they might 
be. In fenced pastures these grasses might be fed down before 
flowering, or, if too abundant, they might be cut and made into 
hay. We seem to accept as inevitable the fact that the better 
kinds of grass are not to be looked for on much of the pasture 
and waste land. If the pastures were fenced I think we should 
see a vast improvement in the grasses commonly occurring. 

It would be a great advantage also in a variety of ways if 
certain kinds of trees were planted through the pastures, the 
shade of which would be grateful to the animals. Many of the 
flner grasses grow well under some trees, while the trees them- 
selves will yield useful fodder. This latter use is, I think, too 
commonly overlooked in Antigua. For this purpose several 
trees may be suggested, but none of them seem superior to the 
Jamaica Shade Tree which is well known here. This tree grows 
freely, grass grows well under it, it forms a pleasant shade, and 
the pods are freely eaten by animals. Again, I may refer to 
Jamaica which is iii parts a fine pasture country, where one 
sees large stretches of country under grass and partly 
covered with fine treses, i^resenting such a picture as one 
longingly hopes may some day be seen in Antigua. 

It does not seem unreasonable to hope that some day the 
regular cutting of grass for hay may be looked upon as a mat- 
ter of course. Witli level })astures, not difficult to obtain, it 
would be an easy matter to cut grass by means of mowing 
machines, and then hay-making would become simple and in- 
expensive' work. 

Some care might bo bestowed upon pastui’es in the way of 
looking after the Avater supply. It is now clearly recognized 
that several diseases are distributed by means of Avater and 
that infected animals afford a sure means of spreading these 
diseases to their felloAvs if they are able to infect the drink- 
ing AA^ater, Avliilc the disease Avill not spread from the animal, 
but must be transmitted by means of Avater. Portions of the 
pastures might be set apart and animals not allowed to feed 
upon them, tliey being reserved as collecting grounds for Avater 
and places for growing crops of fodder to be cut and not 
grazed. This is a large subject, and one on Avhich our veteri- 
nary surgeons could givens some interesting information at 
one of our meetings. 

By treating our ])astures in a more careful manner they 
Avill become capable of cai rying much larger herds, the animals 
will become more useful and more valuable, and the sufferings 
Avhieh ensue from a period of drought may be greatly mini- 
mised. 

I may perha])s be allowed to say a word about the kinds 
of grasses Avliich are met Avith liere : — 

Guinea grass Para grass 

Bahama grass Sour grass 

Hay grass Bed grass 

Guinea Grass, {Panicxmi maxirnuiyi, Jacq,), is so well known 
and so highly esteemed in the West Indies that we may dis- 
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miss it with a very brief reference. It is one of the most ^ 
valuable of tropical fodders. It requiries some little care and 
attention in its cultivation, usually it is cut and fed to the 
stock, or if it is grazed, resting ijeriods must be allowed ; it 
responds readily to manuring and cultivation. Tradition says 
that it was accidentally introduced into Jamaica in the form 
of seed, as bird food. For many years it has been one of the 
most valuable of Jamaican crops, since by its means the cattle 
and horses for which Jamaica is famous are raised. 

Para Grass, (Panicum muticum. For 8k.). The many names 
by which this grass is known in various parts of the world 
would lead us to infer that it possessed valuable properties 
sufficient to attract considerable attentiem. It is known as 
Para grass, Scotch grass, Water grass, Buffalo grass, and by 
other names ; while here in Antigua we have added another 
to the list, for it is known locally as Shand grass. Here, it is only 
known as a wild grass, and I am not aware that anyone has tried 
to cultivate it. In other places, for example in Jamaica wdiere 
there are luxuriant j)ad docks of it, it is cultivated like Guinea 
grass is. The reports as to its ability to withstand drought are 
contradictory. It is usually found growing in moist situations, 
but I am informed that it will withstand drought very w ell. 
It is desirable that wc should have more information on this 
point. 

Bahama Grass, or Devil’s Grass, (Cynodon Daefylon, 
Pers,). A well-knoAvn grass, forming a beautiful turf when 
properly looked after. Is chiefly know n here as a weed on 
cultivated land, and the coarse grasses appear to prevent it 
fr*om growing freely on the exposed pastures. 

Sour Grass, periumis, Wllld.). This grass 

constitutes one of the most useful fodders in Bai*bados, 
where it is cultivated in carefully tended jmddocks, its 
hardy character and its ability to resist drought giving it a high 
value. Like some of the other Andropogons, it contains an 
aromatic x>rinciple, and on this account catth^ unaccustomed to 
it at first refuse to eat it, but once they oA^ercome their dislike 
to it they feed gret‘dily upon it. (This reminds one of the 
habit of cattle in Montserrat and Dominica, Avhere they are 
seen greedily feeding on the skins of the limes from which the 
juice has been expressed. Strange cattle w ill not eat these 
skins at first but they soon acquire the habit, particularly in 
times of drought when other fodder is scarce. The fondness 
for limes often grows to sucli an extent that cattle w ill eat the 
fruit from the trees.) It is a dry grass, containing less w ater 
than the majority of grasses, hence it forms an excellent feed 
and loses comparatively little in Aveight Avhen made into hay. 

Hay Gras.s, ( Ayidropogoji cnricosus, Linn.). This is an 
East Indian grass wdiich has made its appearance in Antigua 
ill some unexplained manner, and is spreading steadily to the 
exclusion of other kinds, a fact not to be regretted since it 
appears to haA'^e good points to recommend it. It does not ap- 
pear to be knowni in other West Indian islands. It has the 
merit that cattle Avill eat it Avhen in flower; they will also 
eat it when the flower stalks have dried up, but it is to be 



^feared that there can be eomparatlvely little nutriment in the 
dry stalks. Later, when speaking of two other grasses, I will 
point out the importance of the faet that cattle will eat this 
grass when it has flowered. 

Bed Grass, (Sporobolus indicns^ R. Br.), known also as Para- 
matta grass, Tussock grass, Smut grass, Wire grass and by other 
names, is perhaps the commonest one on our poorest and worst 
pastures. It is very noticeable when in flower, the narrow 
spikes of blossom forming waving sheets of dry tough grass which 
animals will not eat, or only sparingly. The young leaves and 
shoots are, however, eaten freely, and hence arises the common 
practice of burning off the dry flower-stalks in order to obtain a 
fresh succulent growth palatable to stock. The nature of this 
grass seems to have done more than anything else to encour- 
age the habit of indiscriminate burning of pastures which, in 
the opinion of most of us, is so disastrous and which will render 
the establishment of trees on our pastures and hillsides such a 
difficult task. Hence it is that we may congratulate ourselves 
on the appearance and spread of the Hay grass, which is eaten 
by animals even when it has flowered, so that the incentive to 
burning is removed. I regard Hay grass as an important ally. 

This Bed grass is looked upon as a useful fodder in other 
parts of tlie world, and no doubt it would assume a higher place 
in our esteem were we to give it the care and attention retpiired 
to encourage its good points and to check its bad ones. If grown 
as a pastui*e grass, efforts should be made to prevent its flower- 
ing, either by close feeding, necessitating the use of fencing 
for pastures, or it should cut for hay as soon as the flower ap- 
pears. The rough kind of care bestowed on it by burning is to 
be deprecated on ac(?ount of the many evils following, 

Chlovvi harhaia, Su\ is a very common grass of which I do 
not know the vernacular name, chiefly seen along roadsides and 
in waste places, and, unlike most of our pasture grasses, an 
annual. Tliis grass, like the last, is freely eaten by stocrk before 
flowering but is refused by them afterwards. If encouraged as 
a pasture grass it would require to be treated somewhat in 
the same manner as the last named. 

Cent. I’ER (^ent. (iRASs, {Panunim Lam,) and 

Rkje Grass, (Panimvi colonivm^ Linn,), well-known locally, are 
somewliat watery grasses in their fresh condition, but arc very 
nutritious, forming excellent fodder when dry. 

In addition to the above reference to the “ Keir Bulletin'' I 
may point out that there is an account of Sour grass, (A. per- 
tusus), in the number for vSeptember 1895, p. 209, and analyses 
of five Antigua grasses in the number for May and June 1896. 

I shall be glad if this contribution to the subject serves to 
elicit the opinions of those avIjo, from their intimate local 
knowledge of matters relating to the care of animals and their 
food supplies, must necessarily ])os.sess a fund of information of 
interest and value to the island. 



415 


CACAO INDUSTRY IN GRENADA. 

Cacao growing is the staple industry in the interesting 
island of Grenada. Its prosperity for many years Avhen other 
|x>rtion8o£ the West Indies were in a depressed condition was 
entirely due to the successful cultivation of cacao trees. With 
the view of drawing attention to the desirability of making 
every effort to maintain the productiveness of cacao estates in 
Grenada, the following interesting notes, written by Mr. George 
Whitfield Smith in 1 892, are reproduced : — 

“ It is pleasant to notice one of the few instances in Grenada 
of a Cacao estate where, as the result of a careful system 
of manuring and draining, the proprietor gets from only twelve 
acres of Cacao a return equal to what many others 
receive from three times that area. I refer to Good Hope 
Estate in this island, owned by the Kev. G. W. Branch. On the 
advice of His Excellency Sir Walter Rely-Hutchinson, T called 
one morning on the proprietor, and was most cpurteoiisfy shewn 
over the whole plantation. B(>th Mr. Branch and his son, 
Mr. George Branch, most willingly afforded me all the informa- 
tion in their power. Wishing to be as clear as possible, I shall 
endeavour to adhere as closely as I can to Mi*. Branch’s refdies 
to my cpiestions concerning the working of Ids estate. 

‘I have been owner of tin* property for over twenty years. 
Good Hope contains 22aeres--eight acres of this are in canes and 
pasture. I estimate that the buildings, yard, and entrance occupy 
another two acres, so that my extent of ('acao cultivation 
cannot be much over 12 acres. 1 purchased the place for about 
£100 ; at that time it had a few neglected Cacao trees here and 
there. Many people ridiculed my attempt to grow Cacao there, 
as the land was considered by most persons as almost valueless 
for that purpose. However, be that as it may, 1 could easily 
borrow £2,000 to-day on its security if 1 wished to do so. My 
soil is rather poor f<)r Cacao when compared with many other 
))laces ; as you will see, in many ] daces then' is a bed of “ tuff" 
not far from the surface, and you know, when the tap root of 
a Cacao tree touches this, there is an eml of tht' whole matter.' 

‘ How, then, do you account for the flourishing state of 
your trees, when, to judge from their size, tin' tap roots 
must long since have ('ome into contact w ith this layer of 
“tuff’?' 

‘My Cacao trees have no need to drivi* their tap roots 
very deep, as I will shew you when we are going through the 
orchard. The Cacao tree is naturally a deep rooter, but if it 
can meet with its nourishment near tin' surface it will un- 
doubtedly develop its feeding spongioles wherever that nourish- 
ment is, and that is what happens in the case of my t-iees. 

‘ Please explain how you do this ? ' 

‘Willingly. My cacao orchards are, as you observe, on 
the slope of a hill, skirting the sides ; therefore, among the 
trees, I have roads cut by simply digging down the slope to a 
level. These roads are sufficiently wide to admit the passage 
of a light donkey cart, and as they wind along the hillside in a 



corkscrew fashion you will understand how they serve a two- 
fold capacity. Fii’st, tlioy act as roads proper, and, secondly 
they act as drains, since a small canal always skirts the upper 
edge for the ^vhole of their length. Thus I have my Cacao 
field drained at regular intervals, and, in addition, my donkey 
cart can carry manure to any part of my estate.’ 

‘ How do you apply your manure?* 

‘Yery simply ; 1 just have the cart filled, and the driver 
upsets it at regular distances over the lower edge of these 
roads. I then go round as I can find time and bury this in. 
I likewise collect all leaves and bush from time to time, and 
bury these also. You w iU now see the effects of my system. 
Tjook doAvn on the ground ; Avhat you are walking on is not 
})ure earth. Take uf) a handful of it. You will notice that it 
is a dense mass of fine rootlets or spongioles I These have been 
called into being from the amount of nourishing material which 
they find here ready for them, and have no need to go deep 
in search of food. 

My system has (converted the trees into surface feeders, 
and provided I kec]) them supjfiied with food I can fairly be 
said to hav^e them Avell umler control. Now, without manure 
the case is different : 11 1 (‘ ti*ee has to ))ush its tap-root deeper 
and deeper ('very yc'ar in sc^arch of food, often it strikes “ tuff” 
or ‘‘('lay,” then deat h ensiu^s. Kveu when this does not happen, 
it stands to reason that a tr(^n with a single tap-root su})plied 
with a f(‘W scanty and half-starved rootlets, is in a i)Oor 
way Avhen (‘()uii^ar(‘d with my lu'althy and vigorous trees which 
ha ve an abundanc(‘ of young I'oots, all (mgerly sucking up the 
plant food around th(‘jn. Tin* good efTe(*t of this is easily seen 
when comparing tlu' i*('turns 1 get with those of neighbouring 
[)lant.ei*s.’ 

‘ What do you averag(' as a return from your 12 acres of 
(Jacao cultivation ?’ 

‘About S7 bags jx'r annum. Tliis would represent a 
trific over scv(*n bags to tlu* acn*.' 

‘ Th(‘ old tr(‘es w hich you found on the place 22 years ago 
must b(^ ver.v old by this time : do they still bear vigorously?’ 

‘ Yes : (piit(* as w (il as the young ones, and they secmi good 
for many y(‘ars ycl, t hanks to my manur(' system.’ 

‘What do you consichu* to be a good yield ])er tree in pods 
l)er annum ?’ 

‘Jt w ould ])<' difiicadt for me to answ er this, and, indeed, 
I liave never ke[)t a i*e(*ord. My tri'cs ])ractically never 
stop In'aring, but my son counted ‘205 ripe pods on one 
of the trec^s. b(‘sid(‘s green fruit and floAvers. As you can see 
most of them have ('a(‘h s(iveral dozen rii)e fruit, green fruit, 
and fiovvei's on tliem at the same time, so that my crop may 
be said to be contiiiuous.’ 

‘Do you pur])osc (extending your cultivation ?’ 

‘No; the r(mjaining ])ortion of my land is too much 
swept by prevailing wdiids to be of any value for Cacao; 
btjsides, 1 find that it pays me better to keep a portion in 
cane cultivation or some other fodder, not from the profit to 



417 


be derived from Rugar, but becaxise it enables me to feed my 
stock ; without this I could get no manure, and without 
manure I could get no Cacao. I look upon my stock, therefore, 
as part of my working capital. Peoide here seem entirely 
to forget this. I very often hear them speaking of the hard 
work they are having to get their plantation ‘‘covered in” 
as they call it, but if they knew what I know, they would 
find it more to their interest to keep one-fifth of their planta- 
tion in pasture lands and fields of fodder plants, and to keep 
several head of stock to fertilize the other four-fifths.’ 

‘ What system do you adopt in storing your manure?’ 

‘ The old Barbados system, Avhieh T have found to work 
so well. I have all my animals kept in a pen, a portion of 
which is covered to afford protection in heavy weather. In 
this pen they stay nearly all the time that tliey are not in use. 
Their excrement is consecpiently collected in one place. I 
regularly cover this over with cut bush and litter, and at in- 
tervals I spread a layer of mould over it, and recover with litter. 
The result is, that at the end of a few months T lia ve a mass 
five feet thick of the richest fertilizing material that I know 
of, and one that for our generous soil needs little assistan(*e 
from chemical manures. In addition to this 1 use a. large 
(juantity of sheep manure, which 1 collect in a similar manmu’ 
from my sheep farm at Point Saline.’ 

‘ Do you over transplant your trees ?' 

‘Often; and here, again, the bonencial efb'cts of my 
system be(*ome a|)parent. I take upla)*ge ti'(‘es with pods on 
them. There is no danger, not being dee}) fecMleis. they give 
little trouble. When a gaj) occurs througli tli(‘ (h^atli of a 
tree 1 fill it u]) as soon as })ossible.* 

‘ What do you do in the way of jn iining ? * 

‘I go through regularly and ofttm, and ln*eak off all 
young shoots, and cut out any dead wood. Yon will s(h^ that 
my ti'ees are perfectly clean of vines and lichens. A tree 
can’t be healthy that has the })ores of its bark sto]>})(‘d with 
roots of i)arasiti(^al plants.' 

‘What is your oi)inion about shade?' 

‘ I find in my locality that sbadt‘ is bmieficial in the 
growing stage, but is inimical when the tree commences bear- 
ing, at least heavy shade is. This liolds good with even the 
“ Criollo ” C7acao, of whicii. as yon see, 1 have a large number. 
With'mc this is one of the hardiest vai*ietios, and bcvirs ])rofuse- 
ly. My trees have crossed Avith each other and now 1 have 
a great number of A^irieties shading off om^ into the otliei’.' 

‘ Do you use any care in seh'cting seed '?’ 

‘ At first I Avas anxious to get my land planted \i]), so 
raised AAdiatever seed I could get. Noav, 1 select and re})laeo a 
bad variety Avith a good one Avhenevor oi)portunity offers.’ 

‘ Do you grow other products Avith your young Cacao '?’ 

‘ Always ; such crops as yams, tannias, cassava, and canes 
come well Avith young Cacao, and, in my opinion, rather do 
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it than otherwise, liesides yielding? eateh rrops of eon- 

siderable value.’ 

What pnwess do you adopt in picking and curing? Do 
you separate the different varieties before sweating ? ’ 

‘ With a small cultivation like mine it would be difficult 
to get a sufficient quantity of Criollo or any other variety at 
any one time to set up separate sweating boxes. I see the 
advantages of it, and regret that I cannot do so. My last 
account sales, however, are very satisfactory, and shew a 
receipt of 72 shillings per cwt., which, taking all things into 
consideration, is very fair indeed. The process of curing is 
that generally pursued in Grenada, and needs no special 
explanation.’ ” 


More recently the following suggestions have been pre- 
pared by this Department with the view of assisting local 
efforts to maintain and improve the cultivation of cacao trees 
in Grenada. 

Co}H}Hiftfiio}irr of AgrirHlfttre to Governor of Wlndmtnl 

Jftlandft, 

Barbados. 26tb May, 1899. 

Sir, — I have the honour to forward for Your Excellency’s 
information a Memorandum in duplicate prepai*ed by tins 
Dejmrtment containing suggestions for renovating old and 
neglected cacao trees on the upper lands of Grenada. 

2. During my re(*ent visit to the island it was very forcibly 
imi)ressed on my mind that, although the cultivation of (*acao 
is steadily extending in the lowlands, the original areas planteil 
in the mountains are gradually becoming unproductive. 
Hence it is that the exjmrts of Grenada cacao have not iucreas- 
cfl in proportion to the area actually planted. 

8. In the general welfare of the island it is desirable that 
the old cacao areas should receive S})ecial attention. Now 
pri(*es are good is a favourable opportunity for doing so, and I 
w'ould suggest that the subject be brought before the (xrenada 
Agricultural Society with the view of eliciting the opinion of 
the members in regard to soimjiortant a matter. 

4. It is possible that the Agricultural Society might assist 
small culti^ ators by affording information in regard to the 
best means for obtaining suitable manures at the lowest possi- 
ble cost. It is desirable that all artificial manures supplied in 
the island should be sold under a guarantee that they contain 
the percentage of ingredients and the composition stated in the 
invoice. I would add that certified samples of imported 
manures forwarded to this office by the Government with a 
copy of the invoice would be analysed free of charge. 

I have, etc., 

(Sgd.) D. Morris. 

Commissioner of Agriculture 
for the West Indies. 
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Memorandum on methods to restore old ami ne^fleeted caeao 

trees on the ui)per lands of Grenada. 

1. Pruning. All neglected and badly formed trees should in 
the first place be carefully pruned. This operation might be 
undertaken after the crop, possibly the months of February, 
March or April would suit for this work. Cut out all dead wood 
and unhealthy branches. The utmost care should be taken to 
make all cuts perfectly (4eaii, and as close to the maiji limb as 
jx)ssible. Too much importance cannot be attached to this 
point, esjHJcially as it is a practice in the West indies to leave 
a small stump, of an inch or two in length. Whenever this 
hapijens it will 1^ noticed the stump dies and decay spreads- 
into the heart of the tree. Always trim the edges of* a cut 
with a sharp knife. This ensures a more rapid healing of the 
wound. 

In the case of specially old ciicao trees, it would be a good 
plan to make use of a sucker, preferably one springing from a 
lK)int near the root, and allow it to grow up in the place of a 
parent tree. The ohl stem should then be gradually removed. 
By adopting this method and by paying proi)er attention to 
tillage and draining it is quite possible to transform, in a short 
time, an apparently hopeless field of old cacao stems into a 
healthy bearing one. 

In very extreme cases it may be necessary to remove the 
parent stem altogether. This should be done about 2 feet from 
the ground, and one of the suckers allowed to grow up as des- 
cribed above. Wheie the main stem is entirely taken away 
the cut should not be made horizontally across the grain of tin? 
wood, but in a sloping direction, say at an angle of 45". The 
former method is strongly to be condemne<l as it allows the 
accumulation of rain water in the wood, tending to rot the stem 
and destroy the suckers. 

Lastly, it is advisable to dress all cuts w ith a mixture of coal 
tar and whale oil, in e(|iial proportions. This not only encourages 
the formation of new tissues, but safeguards tlie wounds from 
the effects of rain and the attacks of the boi*er and other 
enemies of the cacao tree. 

2. Cleaning the treeH, By this is meant the removal of moss, 
“ Capitaiue du bois ( Loranth usj, ** Love vine ” ( C iiHcuta ), and 
any other of the numerous ]>arasitical plants wdiicli infest 
neglected cacao trees on the upper lauds. The best season for 
this operation is during March and April. Showery weather 
should be selected if possible, as at that time moss is easily re- 
moved, without the least injury to the bark of the tree. Blunt 
knives made of bamboo or preferably stiff fibre brushes should 
l>e used for the purpose. For removing “ Capitaiue du bois all 
that is required is an ordinary cacao picking knife attached to 
a long stick of bamboo. Care must however be taken to com- 
pletely remove the plant, as any portion of it left on the branch 
of a tree rapidly grows again. The removal of the Ixive Vine'' 
(Guacuta) is a more tedious operation. The only way in which 
it can be dealt with is to employ boys to climb the trees and to 
remove every particle of the plant by hand. The smallest 
portion left on a tree rapidly grows again. When this pest once 
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becomes thoroughly established iu a cacao field, it is then a 
most expensive matter to eradicate it. Apparently the plant 
is spreading in Grenada and every effort should therefore be 
made to keep it iu cheek. 

3. Forking, With regard to the amount of forking required 
for a cacao tree, tlie opinions of planters vary considerably. While 
some planters claim to have obtained the best results from a sys- 
tem of deep forking and liberal root-pruning, others maintain that 
they prefer a light turning over or loosening of the soil with as 
little disturbance to the roots as possible. It is quite probable 
in the case of a perfectly healthy cacao tree with a well balanc- 
ed head and a full sui)ply of leafy branches, that any great 
disturbance of the root surface would not be beneficial. These 
conditions howev er do not apply to neglected cacao trees on the 
mountain slopes. Such trees, as a rule, have few branches ; 
this indicates that they also have a correspondingly limited 
amount of roots. Deep forking and draining will be of immense 
value whei ever this occurs. Care must be taken not to mutilate 
or break the large roots, as these serve to secure the upright posi- 
tion of the tree in the soil. Any of the smaller I'oots which are 
unavoidably broken, during the operation of forking, should be 
cleanly cut back. New roots will spring from this point and 
continue to nourish tlie tree. 

Forking, by turning up soil, exposes it to the action of the 
sun and air. By this means the soil is loosened, the capacity 
for retaining air and moisture much increased, while at the 
same time the removal of excess of moisture is greatly facilitat- 
ed. As a rule, it will be noticed that the soil around the roots 
of old and neglected cacao trees is water-logged and unwhole- 
some. No air can penetrate into it; and, as the roots can only 
develoi) when air is present, it follows therefore that the 
growth of healthy rootlets in such a soil is completely checked. 
It is also well known that chemical change can only take 
place in the pi*esence of air. Such a change therefore is not 
<mly arrested, but injurious combinations arise which dis- 
courage or destroy the roots of plants. It is therefore evident 
that judicious forking increases the porosity of the soil. Its 
effect is further strengthened if all leaves and vegetable refuse 
are dug in at the same time. Vegetable refuse or humus per- 
forms a most necessary function in damp clay. It serves to 
keep the small particles of the soil farther apart, and it there- 
by permits the free admission of air, oh wdiich so many 
imjKmtant changes and combinations depend. It is doubtful 
whether it would be found advisable to bury vegetable refuse 
in a green condition in dami^ mountain lands. A better i)lan 
would be to allow it to become withered for a few days before 
digging it in. 

4. Draining, This naturally follows the operation of forking. 
When heavy rains fall on clay lands a certain quantity of 
the water is absoi bed by the soil and the remainder either lies 
on the surface or is carried away by drains and streams. Some 
soils are extremely porous and rapidly part with their 
moisture after heavy rains, Clay soils, on the other hand, 
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retain water for too long: a time, and tlms become old and sour. 
The only lemedy for this is drainage. 

It being established tlxerefore lljat land is drained with 
the two-fold object of removing suiierHuous moisture and of 
promoting a free circulation of air, it is important to remem- 
ber that, unless the water in a soil is kept in circulation, no air 
can enter between the particles of it. On damp mountain 
lands drainage has also another imiiortant ollicc. ft [)re vents 
landslips and washes. The rainfall is usually abundant in such 
localities and the soil cannot absorb the water ns fast as it falls. 
Hence landslips occur. This never happens in forest land, 
because the soil is bound together with a netu ork of loots. 
When however the foi’est is destroycub and the land tilhul and 
planted with cacao, the loose soil is then easily swe])t away by 
heavy rains. After a shower eacJi stream and watercourse 
demonstrates most clearly that a large cpiantily of surface soil 
has been carried aAvay, until linally, unless care is taken to 
prevent this by a proper system of drainage, there is nothing 
left but the bare sub-soil from which cacao tiees cease to obtain 
any nourishment. 

Surface drainage is the only method practicable in cacao 
fields. All such drains should be carefully laid out Avitli a 
view to prevent washes. No drain should be made stiaight up 
and down the face of a hillside. A<1 vantage should l^e taken 
of ravines and natural water courses wherever they occur and 
“ contour ” drains, 18 inches Avide and 2 feet dee]), should be 
I'egularly led into them at a distance of 40 to 50 feet ajiart. 
These drains should be made at an incliiu* of 1 foot in 15, 
according to the steepness of the land. By having a system of 
drains made at an easy gradient, such as that above described, 
it is possible to recover a large cpiantity of the soil washed out 
of the land. It miglit be found beneficial to have all contour 
drains cleaned out at regular intervals during the rainy season 
and the mould spread between the trees. 

5. Manurinfj is the next step necessary to restore old 
cacao trees. Manures supply the soil Avith the food recpiired by 
the plants. This food may be either deficient in the land 
itself or taken out of it by culti\ ation. To the small grower 
pen manure Avould probalily prove of tJie greatest value. Pen 
or farmyard manure is Avhat is knoAvu as a general manure, 
and can be applied with safety to all soils and to all jdaiits. 
It is of the greatest value, not only on account of its nianu- 
rial action, but also on account of the mechanical action, 
which the bui’ying of large quantities of trash and other 
refuse exercises on the jmrtieh^s of thc' soil. Pc‘n manure 
should always be applied about 4 feet from the stem of tlie 
tree, in a shalloAv trench, and should be lightly coA ered Avith 
soil. In cases Avhere the soil has been long neglected and con- 
tains a large amount of sour organic matter, it may be found 
necessary to apply a tox> dressing of lime, a feAA’ months before 
using farmyard manure. Lime acts beneficially in many waj^s. 
It decomposes all kinds of vegetable matter in the soil and 
corrects any acidity due to the presence of organic acids. It 
also has a good effect on the mechanical condition of soils. On 
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stiff and retentive clays it pulverizes and lightens the particles, 
thereby improving the drainage and reducing any undue excess 
(jf organic matter. On soils deficient in available lime a top 
dressing of about 4 tons per acre would probably be required. 
When ap] dying calcareous manures they should be kept near 
the surface and not deeply buried in, as lime (luickly sinks 
into the soil and has a tendency therefore to run away from 
the roots of the plants. 

Artificial Manures. Professor Harrison after an exhaus- 
tive examination of the soils of Grenada recommends generally 
Basic Slag or Thomas' Phosphate powder. This should be 
applied broadcast in quantities of about 2 lbs. i)er tree on the 
forked surface. It should afterwards be lightly worked in and 
a top dressing of about } lb. of nitrate of soda or sulphate of 
ammonia per tree may subsequently be given. 

Crorenior of Witulfravd Islands io Conunissionei* of 
A griciilture. 


Windward Islands. 

Miscellaneous. 

No. 72. Grenada, 81st May, 1899. 

Sir, — 1 beg to acknowledge and thank you for your inter- 
esting and useful letter G. 1439 of the 26th instant embodying 
suggestions for dealing with old and neglected cacao trees. 

2. I have directed the publication of your letter in the 
Official Gazette. It will also be laid before the Grenada 
Agricultural Society as you desire, 

8. Too much importance cannot be attached to the (luestion 
of the suitability and composition of artificial manures locally 
imported for use in the island. I had intended to have earlier 
written to ask you what (iuantity of each kind you required, 
and would suffice for pui’poses of analysis. Would it not help 
the (question to -have also specimens of soil from exhausted 
cacao areas ? Kindly let me know. 

I have, Acc., 

(Sgd.) Ai.frko Moloney, 

Governor. 


SOME FUNGI OF THE CACAO TREE. 

( With plate.) 


BY J. H. HART, F.L.S., 

Superintendent, Royal Botanic Gardens, Trinidad. 

One of the earliest records of disease among cacao trees is 
that given by Long in his history of Jamaica. In 1671 Long 
states that there were as many as sixty-live “ w alks” in bearing, 



while in 1882, only small patches, of no great extent remained. 
Long also records that the Plantations were destroyed by a 
“ blast.” 

What this blast was there is little evidence to prove, but 
taking one interpretation t)f the won!, ‘‘ to strike with some 
sudden plague,” it may possibly liave been occasioned by the 
rapid spread of some indigenous parasitic fungus. The time 
of the occurrence has been fixed by a IDth. century writer as 
“ sometime during tJie last century.” 

The late Sir L. A. A. l)e Verteuil, K.C.M.Ch, M.J)., in his 
book on Trinidad, page 481, states: Tlie prosi)erity of the 

Colony had now reached its culniinating point, Cacao selling 
at a high price. But in the year 1727 according to Guimilla, 
not a disease exactly, but a blight attacking the pods under 
certain atmospheric intiiiences, destroyed the crop.” Tiater, ho 
records that the Forasicro variety was introduced anti succeed- 
ed beyond expectation, and writes. “It is this (juality which 
is cultivated in our days.” 

In 1898 attention was specially callctl to a (liseastj which 
attacked the pods of cacao destroying a large j)ercentage of the 
crops in many districts in Trinidad. 

The matter was taken in hand by the Botanic l)ei)artinent 
and close investigatitm showetl that the ptals were destroyed 
by a parasitic fiuigus which could Ix^ spetMllly proi)agated by 
inoculation with spores taken from diseased fruit. Several 
cultures of the fungus were made, and these, with other living 
materials were sent to Kew for examination and report. 

The results of this examination were published in the ‘‘AVir 
Bulletin''^ for January and Februaiy 1899, as follows: — 

“ Microscopic examination revealed the presence of two 
distinct fungous parasites ; one being the well-known Phyto^ 
phthord oninivora^ DeBary, a species closely allied to Phyf opt hora 
infestans, l)e Bary, the cause of the potato disease : the othei* a 
Nectria^ which [>roves to be new to science, and will lx* known as 
iVectria BainiL The Phytophtliora was present on all the ])ods 
sent and may be considered as the cause of the i)resent epidemic 
ill Trinidad. 

The same, or a closely allied species, ap[)ears to be the cause 
of the cacao-pod disease in Ceylon.” 

I’HYTOrHTHORA oMNivouA. Dc Bary, 

“This fungus, as indicated by its s[)ecilic name, is not fas- 
tidious in its clioicc of a vdetim, and lias been recorded as 
attacking various species of plants belonging to the following 
genera : — 

Acer^ AlouHoa^ Abies, Cleoaie, Clarkia, Cere us, Kpilobhiui, 
Fagus^ Oilia, Larir, Lepidium, MelocMci us, (Fnoihera, Picea, 
Pinus, Solanuniy Semper virmn, Satpiglossis, 

If the fungus is confined to the fruit of the cacao tree it is 
obvious that infection each season must rn^cessarily be derived 
from some outside source, the spores for this purpose being in all 
probability often produced on diseased fruit or “ shells ” lying 



424 


on the ground under the trees ; nevertheless, being able to live 
on such a variety of host-plants, infection of a plantation for 
the first time might very jmssibly be attributed to wind- 
borne spores produced on some other kind of host-plant. This 
may appear to be poor consolation. However, it is well to be 
in possession of all known facts and possibilities in connection 
with the subject under consideration. The life-history of the 
fungus is well known, having been carefully studied by DeBary, 
Hartig, and others. 

The conidial form of fruit appears as a very delicate white 
mould on the surfacn^ of the part attacked. The conidia or 
ret)roductive bodies are ovate or egg-shaped, being attached at 
the broad end to a very slender stalk, wdiich shrivels and 
liberates the conidinm when mature. This condition of the 
fungus flourishes for a few weeks during the i)eriod of active 
growth ot‘ tlie host-])lant ; and as the conidia are produced in 
immense numbers and in (piick succession, and are dispersed by 
wind, insects, or rain, being washed from diseased parts of a 
tree to healthy parts, it can readily be understood why the pest 
spreads so quickly when once established. Conidia that hap- 
pen to alight on young pods germinate at once, penetrate the 
tissues, and quickly produce a new centre of disease which 
furnishes more conidia in due time. 

During the period occupied in the production ofthe^ex.- 
ternal foi*m of fruit described abovx, the mycelium of the 
fungus spreads rapidly in the substance of the pod and gives 
origin to a second form of fruit imbedded in the tissue of the 
pod. These reproductive bodies, known as rosting-spores, 
remain for some months in a passive condition, and are event- 
ually libeiated by the decay of the pod : when they germinate, 
the bodies produced on germination being conveyed by wind 
to the young pods, germinate in their turn, enter the tissue, 
and in a few days’ time produce the conidial form of the fungus 
on the surface of the ))od. 

Preventive Aleasures . — If it is ascertained that the fungus 
is not harboured by the other plants grown iig in the neighbour- 
hood of the plantation, but is confined to the cacao trees, then 
))revention becomes an easy matter. It depends on having 
every diseased fruit collected and burned; for tlie only possible 
cause of infection in the first instan(*e must arise from the 
germination of l•esting-spores developed in diseased i)ods, and 
so long as these are allowed to remain on the ground under the 
trees the disease will continue to spread. But the fungus may 
also attack other wild plants, and thus become firmly establish- 
ed aJid defy extermination. 

The following measures should be taken to combat the 
disease 

(1) Spray wdth Bordeaux mixture, commencing when the 
pods are quite young, and continuing at intervals of ten days. 

A dilute solution should first be used until its effect on 
the fruit and foliage is ascertained. A small quantity of dried 
blood should be dissolved and added to the mixture ; its adhe- 
sive property is much increased and fewer sprayings are re- 
quire. 
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(2) Remove all diseased fruit from tJie tree, if practicable, 
otherwise a continuous su[)ply oF conidia will be furnished 
until the fruit decays. Do not allow diseased Fruit or “shells” 
to remain on the ground. All sncli should be collected and 
burned. 

(3) Endeavour to as(^eitain, by f;a!efid examination, 
whether the fungus may not be also i)arasilie on other hosts; it 
very freciueutly attacks se^edlings, and would be recognised by 
the wilting of the attacked ])a i ts, and by the delicate white 
mould-like couidial Form oF r<‘])roduetion.” 

The disease had some years previously bium observed in 
Trinidad, but no special study was made oF it. It was de- 
tected by Professor Harrison in Surinam, and in Grenada by 
Mr. G. Whitfield Smith, but little nolici‘ however was taken of 
it until the end of the year 1<S9S, wlu ii its ra[)id spread caused 
.some alarm. 

The disease was obscrvcul to b(‘ most pr(‘\ alent in places 
where the atmosphere was humid and wlane the pods had 
been allowed to rot beneath tlu‘ tre(\-. 


NECTIUA UAIMI. Masscc. 

‘‘This parasit(i causes* s(mii-cir(!ular dark l)l(>t(‘h(‘s to appear 
on the pods, the diseased portioji b(‘('oming soil and watery. 
At a later stage the blot(*hes b<‘com(‘ coveied with a lovely 
interwoven layer of yellowish-rust. (*oloiir(‘d or orange mycelium 
which is studded over with the minule red tx'ritJiecia or fruit- 
ing organs of the fungus. 

This parasite may ])()<--Ibly lxM|uil(‘ rar(\ but great care 
should be taken to arrest any alb nipt on the part of the fun- 
gus to attack the trunk of the cacao trcaa for as already stated 
the destructive canker disease of (\‘ylon i^ causinl by a Neciria,'* 

Nectria Bainii, — P# i*/7//rr/n gregaria, mycelio 

maculiformi flavo — Fei rugineo \ (‘l anrantiaco insidemtia. sphae- 
roidea, rubra, lanosa, denum supra cal ve-'ccniia, 300-350 
diam. Asci cylindraceo-clavati, br(‘viter pcdiceJlali, octospori, 
80-90 X 7-9 Sj)()r(c di-tic-ha*. «>l)l()iigo-ellipticve, utriii- 

(pie subacutm, 1 septatac, 10 - i‘.i x 5 ’bV/v/xs- liyalinae.” — Geo. 
Massee. 

“ The Nectr'm apiieared on two [)ods, and this again poss- 
esses many points in common ^^ith lh(‘ Xvclria, which lias 
claused .such (lestruction to cacao trees in Geylon by attacking 
the bark of the trunk and bram-lie-. a- d(‘sci ilx'd by Mr. J. H. 
Carruthers. Atpresmd-, no mention is madi* of other than the 
pod di.sease in Trinidad, bnt llu‘ Fact oF a ])arasitic Ncctria 
being present, necessitates the iironijit execution <jf measures 
calculated to prevent the jjarasite from extending its ravages.” 

It will be seen therefori' that the Kew authorities were of 
opinion that the ^^as the cause of the destruc- 

tion of the pods, and later evidence aiipcars to conlirm tliis view. 

There is however considerable danger to be apprehended 
from the spread of Nectria, or second species discovered. 
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Subsequently another, and yet un>naiiied, species of Nec- 
tria has been found destroying the bark of cacao ti’ees in 
Trinidad. Thus there are three distinct fungi, which are 
known to attack cacao trees in Trinidad. 

It has been found that Phyfophthora attacks pods at all 
stages of their development and frequently when partly ripe, 
and experiment proves that, owing to the attack of the fungus, 
there is a loss of weight of 25 per cent, in the beaus pitKluced, 
and, at the same time, a very considerable fall in their quality. 

In the old authorities quoted, there is some evidence that a 
disease existed which was very destructiv^e to cacao, but the 
exact nature of which was undetermined. It is further re- 
ported that it was impossible to grow the indigenous varieties 
and an imported strain was introduced which proved to be 
more hardy. 

From the results of the attacks recently experienced coin- 
ciding in some points with the old records it is probably to be 
inferred that the diseases of the 18th. century were similar 
visitations to those of recent years. 

There is distinct evidence, however, that the older kinds 
of cacao were not wholly obliterated, and that the introduced 
variety has since intercrossed with the original. It does not 
api)ear, however, so far as present information goes, that those 
strains bearing greater relation to the indigenous types, are 
moi*e susceptible to disease than Forastero, for the latter ap- 
pears to suffer equally with others from the attack of Phytoph- 
thora. 

The evidence in support of the view that the older “blasts” 
and “blight,” attacking the pods a century ago, are the same as 
those of to-day, is incomplete and wanting. The probability, 
however, that they are identical is an impression which is 
widespread. 

It would be no little satisfaction to the planter if they 
could be proved identical, as it would show the intermittent 
chai acter of the pest, and relieve growers of the fear of con- 
stant attack. A fact, which favours their being identical, 
is their partial disappearance during the dry season of 
1899 and 1900. This may however be due partly to the 
adoption of the measures of prevention which were recommend- 
ed. So far as can be gathered from the evidence at present to 
hand, it would appear that although these fungi have only 
recently been discovered, and their life history and destructive 
character made known, it is probable that they have always 
been pi esent, and, if sufficient care is exercised, may be kept 
within due bounds, and will not succeed in seriously damaging 
the crops. The character of the organisms and their mode of 
reproduction teaches that the careless and untidy planter will 
be the greatest sufferer, when a succession of seasons are ex- 
f>erienced favourable to their growth ; while he who keeps his 
cultivation clean, and in good order may expect to escape with 
minor injuries. 
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EXPLANATION OP FIGURES IN PLATE. 

Illustrating the article on Some Fungi of the (Wao Tree. 

Pig, 1. Phytophthora omnivora. Section of a portion of a 
cacao fruit, showing the conidial form of repro- 
tion of the jfungus on the surface, x 300. 

Pig, 2. A conidium of the same germinating, x 300. 

Pig. 3. Oospores of the same produced in the diseased tissue 
of a cacao fruit, x 400. 

Pig. 4. Pustule of Nectria bursting tlirough the skin of a 
cacao fruit, and producing the conidial form of 
reproduction, x 40. 

Fig. 5, Portion of conidial form of fruit, x 400. 

Fig. 0. Free conidia of the same, x 400. 

Fig. 7. Nectria Bainii. Surface view of sporophores seated 
on a byssoid stroma, x 50. 

Pig. 8. Three perithecla in different stages of development, 
shewing the byssoid covering of the exterior. 

Fig. 9. Asci, X 400. 

Fig. 10. Germinating sjiores of the same, x 400. 

Fig. 11. Asci of a saprophytic s])ecies of Nectria ai>peai*ing 
after the fruit is dead, x 400. 

Fig. 12. Sjiore of the same sliewing the granular i)rotoplasm ; 
the epispore is smooth, x 1,000. 
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AGRICULTURAL EDUCATION IN ENGLISH 
RURAL SCHOOLS. 

The following letter reeeiiUy issued by the Board of 
Education in England, and signed by Sir George W. Kekewich, 
K.C.B., relative “ to the iiu])()rtance of making the education 
in tlie village vsehool more consonant with the environment 
of the scholars than is now usually the case, and especially 
of encouraging the children to gain an intelligent knowledge 
of the common things that surround them in the country,” 
is re])rodueed for the information of th(' Managers and Teachers 
of schools in the count i*y districts in the West Indies. 

There is also rc])r()duced a circular on the same subject 
issued by the Board in 1805. 

Circular 

Board of Education, 

Whitehall, London, S.W., April, 1900. 

Sir, 

The Board of Education a r(' anxious to call the attention 
of Managc'rs and T(‘a('lu‘i < of Elcmumtary Schools situated in the 
agricultural (list rict s of iMigland and Whiles to the importance 
of making tln^ (‘(hu'aticm in t-h<' \ illag(‘ s(*hool more consonant 
with the onvirommmt of tin' scliolars than is now usually the 
case, and es])ecially of ('ncouraging the children to gain an 
intelligent knowledge of t lie cojmnon things that surround 
them in tlu^ country, Ei*om (‘Xi>erience gained in various 
distri(*ts it is found that by n suitable ai'ra.ngeimmt and hand- 
ling of th(^ school (Miri icnlnm this ol)j(‘ct can often be attained 
without necessarily adding any n(*w subjects to the time-table, 
or dtmiauding any undue bni-d(‘u or work from teachers or 
scholars. 

The Board would (h^precatt^ the idea of giving in lairal 
elementary scliools any prof(*r^sioual training in l^ractical Agri- 
culturcubut tlu*y think that l(‘:ichei*s should lose no op])ortuiiity 
of giving tludr scJiolais an int<‘llig(*nt knowledge of the sur- 
roundings of ordinary rural lif(^ aiid of shewing them how to 
(observe tlu^ pr<)cess(‘s of Xatnr<» for themselves. One of the 
main objects of t in' t(*a(*ln‘r should he to devclo]) in every boy 
and girl that habit of inipiiry and research so natural to 
children ; they should bt' encouraged to ask their (3wii ipiestions 
about the simple i)hcu()m(‘na of Xaturc which they see around 
them, and themselv(*s to sc'arcdi for dowers, plants, insects 
and other objects to illustrate' tiie k'ssons whicli they have 
learnt with their teacher. 

The Board considi'r it, inon'over, highly desirable that the 
natural activities of children should be turned to useful 
account — that their cy(*s. La* ('xample, should be trained to 
recognise plants and inst'cts that are useful or injurious (as the 
case may be) to the agi kadturist, that their hands should be 
trained to some of the practical dexterities of rural life and 
not merely to the use of ])eii and peneil, and that they should 
be taught when eireiimstances permit, how to handle the 
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simpler tools that are used in the garden or on the farm, before 
their school life is over. 

The Board are of opinion that one valuable means of evoking 
interest in country life is to select for the Object Lessons of 
the lower Standards subjects that have a connection with the 
daily surroundings of the children, and that these lessons 
should lay the foundation of a somewhat more comprehensive 
teaching of a similar kind in the up])er Standards. But these 
Object Lessons must not be, as is too often the case, mere 
repetitions of descriptions from text-books, nor a mechanical 
interchange of set questions and answers between teacher 
and class. To be of any real use in stimulating the intelli- 
gence, the Object Lessons should be the practising ground 
for observation and inference, and they should be constantly 
illustrated by simple experiments and practical work in which 
the children can take parU and which they can repeat for 
themselves at home with their owm hands. Specimens of such 
Courses can be obtained on application to the Board of Educa- 
ti6n. These may be varied indefinitely to suit the needs of 
particular districts. They are meant to be tyiucal and sug- 
gestive, and teachers it is hoped, will frame others at their 
discretion. Further, these lessons are enhanced in value if 
they are connected with other subjects of study. The Objec*t 
Lesson, for example, and the Drawing Lesson may often be 
associated together, and the children should be taught to 
draw actual objects of graduated difficulty, and not merely to 
work from copies. Tn tins way they will gain a much more 
real knowledge of common implements, fruits, leaves and 
insects than if these had been merely described by the teacher 
or read about in a lesson-book. Com])osition exercises may 
also be given — after the practical experiments and observa- 
tions have been made — for the purpose of training the children 
to express in words both what they ha ve seen, and the inferences 
which they dratv from what they have seen ; and the cliildren 
should be frequently re<iuired .and helj)ed to describe in their 
exercise books sights of familiar occurrence in the woods and 
in the fields. Problems in Arithmetic connected with rural 
life may also be fretpiently set with mlvantage. 

The Board of Education also attach considerable import- 
ance to work being done by the elder s(rholars outside the 
school walls, whether such work takes the form of elementary 
mensuration, of making sketch-plans of the playground and 
the district surrounding the school, of drawing common objects, 
of paying visits of observation to Avoods, lanes, ]X)nds, farms 
and other suitable places under the guidance of the teacher, or 
of the cultivation of a school garden. 

The teacher should as occasion offers take the children 
out of doors for school Avalks at the various seasons of the 
year, and giA^e simple lessons on the si)ot about animals in the 
fields and farmyards, about ploughing and soAving, about fruit 
trees and forest trees, about birds, insects and floAvers, and 
other objects of interest. The lessons thus learnt out of doors 
.can be afterwards carried forAvard in the school -room by Read- 
ing, Composition, Pictures and DraAAung. 
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In this way, and in various other ways that teachers will 
discover for themselves, children who are brought up in village 
schools will learn to undeistand what they see about them, 
and to take an intelligent in teiest in the various processes of 
Nature. This sort of teaching w^ill, it is hoped, directly tend 
to foster in the children a genuine love for the country and for 
country pursuits. 

It is confidently expected that the child’s intelligence will 
be so quickened by the kind of training tliat is here suggested 
that he will be able to master, with far greater ease than 
before, the ordinary subjects of th(^ school curriculum. 

The Board would further urge upon any teachers now in 
rural schools who hap])en themselves to be of urban up-bring- 
ing or to have been trained in urban centres, to seize every 
opportunity of gaining a closer insight into the special condi- 
tions and problems of rural life, and they trust that those 
whose previous education has not enabled them to obtain full 
knowledge of the main principles and phenomena of rural 
life and activities will be able to attend such holiday courses 
and classes as may be placed within their reach for this purpose 
by County (’oiineils or other Local Committees ; since it is only 
when the tea(*h(‘r is genuinely interested in, and well informed 
about, the occupations of (*ountry life that any such results can 
be looked for in the (‘hihb’en as havc^ been rt^ferred to as the 
proper object of rural schools in the present (Ircular. 

1 have. etc.. 

(Sgd.) C. W. KEKKWICH. 


Circular 


Kditc’ation Dkpaktmknt, Whitkhai.i., London. 
25th June, 1805. 


Sir, 

It has been observed that in schools in which Object 
Teaching has been introduct^d with most success the teachers 
have carefully distinguished between tw'o kinds of instruction 
which in other schools are not seldom confused. These two 
kinds of instruction are— (1) observation of the Object itself, 
and (2) giving information about the Object. This distinction 
is of importance, because the scope and method of the lesson 
differ according to its nature. Object Teaching leads the 
scholar to acquire knowledge by observation and experiment; 
and no instruction is properly so-called unless an Object is pre- 
sented to the learner so that the addition to his knowledge 
may be made through the senses. 

Junior teachers have not unfrequently given lessons before 
H. M, Inspectors which were wrongly described as Object 
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Lessons because in dealing with the topic selected no suitable 
appeal was made to the eye of the scholar. A lesson, for 
example, on the elephant to children in village s(*hools, who 
have no oi)portunity of visiting eithei* Museums or Zoological 
Gardens, may convey information and store the memory with 
interesting facts, but it does not cultivate the habit of obtain* 
ing knowledge directly and at firsthand, or develop the faculty 
of observation. However well the lesson may be illustrated 
by diagrams, pictures, models, or lantern slides, if the children 
have no opportunity of handling or watching the actual object 
which is being dealt with, the teacher will be giving an In- 
formation Lesson rather than an Object Lesson. It sliotdd be 
always remembered that in Object Lessons the impai’ting of 
information is .secondary to the cultiv^ation of tin* faculty of 
observation. 

Object Teaching should further be distinguished from In- 
struction in Natural Science. It is Elementary Science only 
in so far as it aids the child to observe some of the facts of 
nature upon which Natural Science is founded ; but as it deals 
wdth such topics without foianal arrangement, it diffeis widely 
from the systematic study of a particular science. The princi- 
ples of scientific classification, the continuous study of om* 
group of natural phenomena, the generalisation from facts and 
the search for natural laws, belong to a later stage of mental 
discipline, which will be much more elTe(;tual if it is being base<l 
upon the preliminary training of the senses t hrougli sound Object 
Teaching. It is most important, therefore, that if, for example, 
Object Ijessons are given on jfiant lif(‘, no attem]fi should be 
made to treat them as a continuous introduction to tlu‘ study 
of Botany, or, if the lessons reflate to animal lif(‘, to the study 
of Zoology. In Object Teaching tln^ ehit‘f int(‘rcst in tlit* lesson 
shoidd centre in the Object itself. 

The following suggestions wiiich have biMUi made by 
])ractical teachers, will be fouml useful : 

(1.) The teacher should sele(*t only so. many of the Objects 
set forth in the appended or other similar lists as can bt* dealt 
with in the year without (»verburdening tlie scholars. Habits 
of observation are bettei* cultivated by the thorough examina- 
tion of a few objects tlian by the snj)ei*ficial treatment of many. 

(2.) No object should be chosen whicli the teacher cannot 
thoroughly illustrate either by the Object itself or by some 
adequate re])resentatiuu of the Object, or by both. All that is 
jairely technical, whether in the mode of study or the language' 
and terminology, should be carefully avoided. 

(3.) The children should be encouraged to bring with them 
to the lesson illiistrativ’^e s[)eeimens which they have collected 
or borrowed from friends. 

(4.) The children should be encouraged to make simple 
drawings illustrative of their observations, wlierevei* }iossible. 
and in certain eases to make simple reeoi’ds on sepia re-rtded 
paper. Clay modelling and other manual occupations may be 
employed to test the accuracy of the impressions which the 
children form, and to fix them in their minds. Teachers also 
should frequently illustrate details of the lesson by black 
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board drawings. Children w’ho are jaded in five minutes by a 
lecture will be open-eyed and receptive for half-an-hour while 
the teacher dra\vs as well as talks. 

(5.) Visits to Museums, Art Galleries, and other places of 
educational value, or of national or historical interest, are now 
recognised by the Code, and may adv'^antageously be under- 
taken where possible in connection with the Object Teaching. 
Occasional class excursions out of school hours (or, if the 
instruction be in accordance with Art. 12 (f,) of the Code, in 
school hours), under proper guidance, will enable teachers both 
to provide suitable Objects and to confirm previous impressions. 
It should be borne in mind that Objects, when they are brought 
into the class room, cannot be there studied under their ordi- 
nary conditions ; and therefore it is important by a proi)er use 
of such expeditions to let the children see what part the Object 
plays in its usual surroundings. 

(6.) If the scholars are to learn intelligently from their 
Object Lessons, the first requisite is trained attention. The 
right method of securing this is to direct, in a conversational 
way, the attention of the children to the different parts of the 
object in an orderly manner, and explain the relation of each 
])art to the whole. After tlic analysis or study of separate 
detail, the object should be again treated as a whole. It 
should not be left in fragments, but the division into parts 
should be followed when possible by the reconstruction of them 
into tlieii* original unity. Tiirough such teaching the vague 
and indelinite impressions which children receive from Objects 
when they are first i)i*escnted to them are gradually converted 
into clear mental pictures. 

(7.) TJie atte]ni)t to teach children to be accurate in obser- 
vation cannot be sei)arated from the net'd of making them 
ac^curate in d(^scription. After the children iiave been trained 
to observe a fact they should be practised in making a correct 
statement of it in a sentence of their own. This oral answer- 
ing in complete sentence's will lead to correct use of the English 
language, both in talking and writing, and will store the mind 
with a useful vocabulary. In the higher standards the children 
will be able to write brief weekly com])ositions in whicli they 
may express in a written form the ideas which they have 
actpiired tiirough oral instruction. 

To sum up the main value of Object Teaching, there ai’e 
three princi]ml uses. The first and most important is to teach 
the children to observe, conqiare, and contrast ; the second is to 
impart infoc*mation ; and the third is to reinforce the other 
two by making the results of them the basis for instruction in 
Language, Drawing, Number, Modelling, and other Handwork. 

There are, however, other important uses of good 
Object Teaching. It makes the lives of the children more 
happy and interesting by opening up an easily accessible and 
attractive field for the exercise of brain, hand, and eye. It 
gives the children an opportunity of learning the simplest 
natural facts and directs their attention to external Objects, 
making their education less bookish. It further develops a 
love of nature and an interest in living things, and corrects the 
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tendency which exists in many children to destructiveness and 
thoughtless unkindness to animals, and sliows the ignorance 
and cruelty of such conduct. Tlie value of the services Avhich 
many animals render to man should be dwelt upon, and the 
importance of kindly treating them and preserving them should 
be pointed out. By these jneans, and in other ways, good 
Object Teaching may lay the foundation for the right direction 
of the activity and intelligence of tlie cliildren tliroiigliout the 
whole school. 


1 have, etc., 

(Sgd.) G. W. KRKKWICH. 


OBJECT LESSONS. 

The following lessons deal with tlu' ordinary ])henoinena of 
common life and with objects familial* to tlie children. The 
teacher’s choice is not confined to these lists ; other objects 
will be accepted subject to tin* appi'oval of the Inspector. 
Any of the objects may bo dealt with at tlie discretion of tlie 
teacher in more than one lesson, and although tlu*y have been 
gronjied for eonvonienee of ref(*renet‘, it is not intemded to ))re- 
scribe any specified numbm* of them for a yearly (*ourse. With 
different treatment tlie same object may lie adapted lo more 
than one standard. Sonn* teaeliers may ])iefer to deal with 
the same object in siu'cessive y(*ars, or to reenu* to it after a 
year’s interval, expanding tlie study to suit the growing 
powers of the scholars. To meet tin* varying reiinireinents of 
teachers it will be uotie^d that in sonn* eases the names of the 
objects have been merely enumerat(*d, while in other eases a 
few suggestions have been added as to ilie modi* of treatment. 

1. PLANT TJFK. 

(«.) The Studij of plan fti as f/ron'intj fhhajs. 

Grow an onion in a bottle of water and noti* a))])ea ranee of 
root and stem. Mak<^ a moilel in clay of the various stages 
of growth at short intervals. 

Grow mustard seed on damp flannel and note stages of 
growth. 

Notice a few curious roots. 

The carrot. Cut oflp the top of one and grow it in a saucer 
of water. Contrast the root of a daisy (fibrous). 

Roots M'^hich walk. Strawberry or strayberry. 

Violet root. 

Contrast roots of Iris and Solomon’s Seal in their mode of 
extension. 

Stem. Count the rings in a trunk that has been felled. 
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RingH, how produced ; estimate age of tree ; the record of wet 
or dry seasons. 

Climbing stems. Jvy. 

Train bindweed up a stick and note that it turns to 
the right. If you unwind it and force it the other 
way (to the left) note how it resumes its old direc- 
tion again, holding the stick with one of its leaf 
stalks to get a purchase for the change. 

Si m])le experiments to show eifect of light on (1) leaves and 
(2) roots. Celery ; blandiing. 

Lea\ os of deciduous trees contrasted with leaves of ever- 
greens. 

Contrast leaves of holly, ivy, and box with leaves of oak, 
elm, and beech. 

Note autumn tints. Collect and press leaves of various 
<*olours in autumn. 

Buds. Leaf buds and flower buds. 

Rai'ts of a flowe^r. 

Fruits. Different kinds. 

(h.) Blosf<o)ns, Frttifs, Svedti, (md henvefi. 

l^irls of* a dowel*. 

Flowers of curious shape. 

Fea blossom. 
lnst‘cts and flowers. 

Colours of flowers and insects. 

Fruits, How s(M*ds ar(‘ scattered. 

Shooting st'eds. 

Flying seeds. 

(Juriou.^ flowers, c.f/., primrose ; coni] lound flower (daisy) ; 
water lily. 

Leaves. Shape, veining, arrangement. 

Flowers as supidy i ng( I ) weather- glass, (2) clock, (3) calendar. 
Examine celery ])lant. Cut leaf stalks into thin sections to 
see liow a jilant is Iniilt up. 

( (\) Hoir plants are adapted to their su'i^'onndings, 

A bunch of sjiring flowers (according to time of year). 

A bunch of summer flowers „ „ „ „ 

A bumdi of autumn flowers ,, „ „ „ 

Flowers and the soil. Bog plants. 

Riverside plants. 

Plants that grow in i*unning water. 

Plants that grow in still water. 

Meadow plants. 

Plants of the heath and moor. 

Plants of the hills. Plants of the wood. Plants of the 
sea-coast and salt marslu^s. 

Sumlew and flesh-eating plants. 

Ferns, 
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The spores of ferns. 

Grow some spores in a pan under glass ami waieii growth 
and development of a fern. Contrast with gi‘OA\ th of mustard 
from seed. 

Mosses. 

Lichens. 

Funguses. 

Simple experiments in manuring plants. 

How plants help or himler each other s growtli. 

Parasites. Mistletoe. 

Plants which help or injure inaii. 


IJ. ANIMAI. IJI i:. 


The Cat (etnnpare with Dog). Kyes. rough dry tongue, 
soft pads and shari) claws, teeth, method of holding i)rey, 
drinking, covering of fur, whiskers, tail. 

The Cow (compare with Sheep and (ioat). How she takes 
her'food, teeth, chewing, milk (cheese and buttei ), tail, hoofs, 
covering, eaas, horns, nose. 

The Horse, (compare with Donkey). - Covering, teeth, 
hoofs, tail, mane. 

The Rabbit (compare with Hare). Teeth, legs, feel, claws, 
covering, tail, whiskers, ears, eyes. 

The Mouse (compare with Hat and Water Rat). Teeth, 
paws, tail, whiskers, eyes, ears. 

A Fish. — How fitted to live in water, weiglit, shape, cover- 
ing, temperature, movements. 

A Plaice (compare with Herring). Flat, eyes on one side 
of head, gills, movements. 

Animals which sleep in winter. Kxamples : scpiirrel. dor- 
mouse, common snake, frog. U»ad, snail, slug. l*ri‘[)arati(»ii 
made for sleei). 


Mole. — Slmi)e, snout, teeth, paws. claw>. eyc'-:, tars, fur, 
food. 

Hedgehog. -Covering of spines, how it rolls itself into a 
ball and why, head, teeth, focMi. 

Common Snake (compare with A'ii)er). Shai)e. covering, 
teeth, how it moves, how it swallows its prt*y. 

Frog (compare with Toad and Newt). — Movement, capture 
of prey, breathing, winter quarters. 

Garden Snail (compare with Slug).~Sliell, mantle, head, 
horns, eyes, food, preparation for winter sleej). 

Earth Worm. — Shape, rings, locomotion, food, usefulness. 

Spider (contrast with Bee).-- Shape, segments, legs, eyes, 
jaws, spinnerets, web, biea thing organs. 
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Paws and Claws and their uses. — Cat, dog, rabbit, mouse, 
mole, frog. 

Tails and their uses. — Horse, cow, donkey, dog, cat, mon- 
keys, haiwest mouse. 

Tongues and their uses.— Cat, dog, cow, woodpecker, frog. 

Teeth and their uses. — Man, cat, cow, horse, rabbit, snake, 
fangs of poisonous snakes. 

Hair, Fur, Wool, and their uses.- Cat, mole, dog, sheep, fox. 

Beaks of Birds and their uses. — Duck, fowl, parrot, s^mr- 
row, goat-sucker, heroii. 

Feet of Birds and tlieir uses. Duck, fowl, swift, owl, &;c. 

Insects. Exainples ; bee, beetle, butterfly, cockroach, 
silkworm. Insect development, legs, wings, segments, mouth, 
breathing ai)paratus, ovipositors. 

III. THK SKY, tup: AIH, TllU SI HFAC’E OP" THE LAND, AND WATER. 

(a,) 21ie Sky, 

Smu’ise, noon, and suns(^t. (Xote the object over which the 
sun is seen to rise from month to month. Note sun's position at 
noon, and its varying height above horizon.) 

Shadow. (Note by aid of a spike erect on a flat disc the 
varying length of the sliadow at noon. Study the shadows of 
objects. Variation in sharpness and depth.) 

Moon, (Note the changes. Draw the shape from week to 
week.) 

A few of the brightest constellations. (Make diagrams on 
scpiare ruled paper from a study of the sky itself. Great Bear 
and Pole Star ; Lyra and Vega ; Cassioiieia.) 

Planets. (Note any planet visible when the lesson is given. 
Mark its position on scpiare ruled paper for a few weeks.) 

Varying lengch of day and night. 

(b,) The A ir. 

Wind. Varying direction. (Note and keep record of the 
direction of the Avind from day to day.) 

Warmer and colder winds; rain^’ and dry winds. 

Moisture in the air* shown by seaweed ; string (changing 
tension.) 

Wet cloth dries in the wind (water turns to vapour.) 

Vapours turn to water. (Breathing on slate. Clouds on 
hills. Evening mists.) 

Clouds in the sky. Three chief kinds ; “ heaps,” “ beds,” 
“ feathers,” 

Rain. (Note size of drops. Raindrops on dust form little 
balls. Note effect of heavy rain in tearing uj) roads. Note 
the channels so made, and the arrangement of the sand and 
liebbles washed to a distance.) 

Rainbow. (Note the succession of colours. Note position 
of sun behind observer and of the bow where the shower of rain 
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is falling. Note that height of arcli changes. When is it higher 
and when lower ?) 

Rainbow colours on shells, film of tar, (fee. Feathers of 
birds. 

Dew. (Note when formed. Cloudless weatJier. On what 
does it lie thickest ?) 

Hoar frost. 

Snow. (Note size of flakes. Movement (if (lakes in the air 
as they fall. Snowdrift. Snow s(|neezed into ice.) 

Hail. (Note Avhen it falls. Examine hailstones. Is the 
hail aeeoinpanied by thunder ?) 


((!,) The Siirfavr of the Land, 

L(5Vel or sloping. Simple way of measuring slope. Height 
of school and neighbouring liill to[)s above sea level. 

Flow of water over the land. Neighbouring stream or 
streams. Water-partings. 

The l•iver basin in which the school is situated. 

Construct a model fountain and make simple observations 
on the pressure of watei*. Milldam. A “ head” of water. 
Notion of falling water as a motor. 

Soils. Clay, sand, slate, granitt*, 'chalk, (piarries near school, 
gravel pits, clay pits, brick works. (Note how the rocks lie, in 
layers or in masses witlnnit structure.) 

Stones in the brook, water worn ; ])ebbles on beach round- 
ed ; pebbles in gravel pit often with shari> edges, perhaps ice- 
borne. 

Difference between sand and mud. Crumbling rocks. 
Effect of frost on damp rocks. 

Caves by the sea formed by the waves ; caves inland form- 
ed by rain dissolving limestone : stalactites. (A lesson for 
schools in limestone regions or near rocky coasts.) 

Ruilding stone, marble, slate, Bath stone, sandstone, Ac. 

In marble, note shells, Ac. Note plants in coal. 

Volcanic rocks. Lava, brimstone, pumice stone, basalt or 
Avhinstone. (According to the nature of the district.) 

Rock salt ; crystals of salt. Salt in sea water. 31ineral in 
solution. 

Hard and soft water. Rain watei* com[)ai ed Nvith sti eam?- 
frtnn chalk or limestone ; leavings after evajanation. Fur in 
kettles. Softening hard water. 

(In cerUiin districts) other minerals in solution, sulphur 
wells, iron springs, medicinal wateis. 

Moi'tar and cement. (Slake lime and make mortar; note 
the heat, Ac.) 

Surface soils. Crumbled rocks. W^atei-borne sand and 
mud. Vegetable mould and earth worms. 

Vegetation and cultiv’ation. Forest, mooi* and heath. 
Heathers. 

Hedgerow trees, elms, ashes. 

Trees of the forest, oak, beech, birch. 
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Kvergieeii trees, pines and firs. 

Evergreen plants au<l shrubs, holly, ivy, box. Conti'ast 
evergreen and deciduous leaves. (Note changes at fall of leaf. 
Autumn tints. Press specimens.) 

Hi versa le trees, willo^^ s, poplars, aspens. 

Hill pastures and meadows. Tui-f on the downs and hay in 
the valleys. 

(lardeus and their contents. (Jarden fruits and wild fruits, 
(iardeu Mowers and wild Mowers. 


(fL) Water. 

Standing watei* : [)onds : j)ond life. 

Springs ami running w ater. Clear water looks shallower 
than it is. Simple ex[)(*riim‘nts in illustration. 

Study of Mow of a stream. Where the Mow is quicker (a) 
in the middle : (/>) on one side, outer and inner beml. Where the 
bank is eaten away and where sand is si)read out. Varying 
bottom : dee]) ])ools, shallow's, sand banks. ConMuenctU)f tribu- 
tary. Delta. Measure the speed atwhicli the watei* Mow^s. 

Study of seashore. Hocky and sandy coasts. Soundings. 
The rise and fall of the tide. Currents. Driftiiig sand. Effect 
of frost on d ills. Breakwaters. Layers of soil and r(x:k ex- 
l)osed dow n the side of a cliff*. 

Measui'e w ith thermometer the tem])erature of (a) a spring 
(h) a stream; (a) a pond; fd^the sea. 

Ice. Study hardness, mode of fracture ; splitting blocks 
with a needle. Does it sink or swim in water? Easy to make 
tw o suid'acfjs of ice freeze together. Simple experiments with ice. 

Watch ami lecord Ijebaviour of thermometer plunged in 
melting iee. 

Melt some ice carefully to find out wdiether it takes up more 
or le^s room than the water into Avhich it changes. (Force amass 
of ice into a lump of clay and \vt it melt there.) 

Freeze some w ater in a bottle and note bursting of bottle. 
Bursting of pipes. 

Notes on expansion and contraetion of substances illustrated 
by behaviour of water at iliffereiit temperatures. Preliminary 
notion of thermometer. 

Watch cold .spring water being heated to l)oiling point in 
transparent glass vessel. Note bubbles of air given off, and as 
the water is heated l)ubbles of steam rising from l)elow. 
Observt‘ for'cc of compresse<l steam. Preliminary notion of 
.sti*am eiigijie. 

Dribble powdered alimi into elear water. Hang threa-d in 
the solution and note the formation of crystal. Alum and 
other crystals. 

Ex pose to the ai r (crystals of ( 1 ) .sal t ; (2) soda. Note change . 
What difference? What difference according to weather? 
Ex])ose to the air ci-ystals of .saltpetre, and note result. 

Dribble salt into clear water and note that it dissolves, 
quicker at Mrst, then slower, at last no more is dissolved. Place 
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a fresh egg in the saturated solution and afterwards transfer it 
to clear water. 

One liquid is denser than another. Compare water and 
mercury. Things which float in mercury and sink in water. 

Upward pressure of water on bodies dropped into it. Why 
bodies sink or float. Why steel ships float. Why cork floats. 

Simple experiments in displacement of water. 

Simple expei’imeiits in pressure of water and pressure of 
air. Siphon. Squirt. Pump. Diving bell. 

Distillation of water. Filtration. 

Water : a combination of two gases, oxygon and hydrogen. 
Simple experiments. 


IV. OIWBCT LESSONS FOR TOWN S(;H00I.S. 


(a.) 


The water we drink— how ob- 
tained. 

Some of the simplei* proiierties 
of water. 

River (or canal) — according to 
circumstances. 

Boats, barges, or ships, with 
which children are familiar - 
according to circumstances. 

Other ships, c.(7., Atlantic 
liners. 

Bricks — their size, shape, and 
manufacture ; their size, &c., 
to be ascertained by chil- 
dren’s measurements. 

Bricklayer’s work — arrange- 
ment of bricks in 14-inch wall 
and in 9-inch wall, shown 
with real bricks or with small 
wooden ones ; mortar, &c. 

Coal — its simpler properties. 

Coal— how obtained. 

Coal- - how transported and how 
used. 

Coal gas; it may be iua<le in 
presence of the children. 

Gas works and gas pipes. 


Petroleum -how obtained ; its 
simpler properties and uses. 

Lamps and their dangers. 

Common stones used in building 
and road making. 

Road making and paving. 

Quarries and quarrymen. 

Railways— general sketch. 

Engines and carriages. 

The work of railway men. 

The park or public garden — 
general sketch. 

The park or public garden — 
one or two of its more con- 
spicuous trees. 

The park or public garden— one 
or two of its more conspicu- 
ous plants. 

Comparison between calico and 
flannel. 

Cotton and its manufacture. 

Liiiieashire and the cotton dis- 
trict ; mills. 

Sheep-clipping and rearing. 

The West Riding of Yorkshire; 
factories, <fec. 


(h.) 


Cart-horse. 

Donkey. 

Sparrow. 

Rat or mouse. 

Cat. 

Plants grown in s<dioolrooiu 
(acorn in glass of water). 
Plants grown in schoolroom 
(mustard and cress). 


Some common fruits sold in 
streets or shops, c.(/., cocoa- 
nuts. 

Things seen in grocer’s window, 
c.jyr., tea. 

Things seen in grocer’s window, 
e.g.y sugar. 

Things seen in grocer’s window 
e.gf., coffee. 
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Plants grown in schoolroom 
(hyacinth in water or pot). 

Plants grown in schoolroom (a 
fern). 

Costermongerand what he sells. 

Some common fruits sold in 
streets or shops, pears 

and apples. 

Some common fruits, sold in 
streets or shops, vjj, straw- 
berries. 

Some common fruits sold in 
streets or shops, e,g. oranges. 


Things seen in grocer’s window, 
e,g,y currants and raisins. 

The baker and his work. 

The milkman. 

The addressing and posting of 
a letter. 

The postman and Post Office. 

The sweep and his work. 

Dangers from fire, and how 
they may be avoided. ; 

The fireman and fire-engines. 

Bus or tram drives. 

The policeman. 


V. OBJECT BESSONS FOR (OUNTHV SCHOOLS. 


The farmyard.— Its buildings and their contents. Animals 
kept on a farm and their uses. Necessity of cleanliness, kind- 
ness, ami suitable [food. 

The dairy and its contents. Butter and cheese-making. 

Bees. -Bee-keeping. . .. 

Spring, — Spring flowers. Woik in the fields in spring. The 
cuckoo and swallow. Hecoi’d date of arriv al. 

Summer. - Different kind of leaves and fruit. Work in the 
fields ill summer. 

Autumn. — Work in the fields. 

A mill and the work of a miller. 

Winter. -Frost. Ice. Snow. 

Birds.— Singing birds, as the thrush and nightingale. Birds 
of iirey, as the hawk. Swimming and wading birds, as the 
duck and heron. 

Wild Animals. - The fox, hare, and rabbit. 

Minerals. A mine. Three useful minerals. 

The lessons on the seasons should correspond with the 
actual seasons of the year, and the different opei atioiis explain- 
ed should be taken wliile each is in pi'ogress. 

Leaves of trees may be dried by simi>ly placing them 
between sheets of paper and pressing them. Their shajies may 
be used for tlie ehildreii to draw round on pai>er, w hich can 
afterwards be pricked and then sewn round. 


(b.) 

( The waking «>f Nature. 

The lengthening dayliglit in tlie morning anti 
evening, the coming warm wcatlier, birds sing- 
ing. building their nests, laying their eggs, tlie 
trees and hedges cliaiiging, buds and leaves, the 
bloom on fruit trees. 

The local wild flowers of spring.— The daisy, iiriimoso, blue 

bell. 
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Summertime* 

The local wild flowers of summer. 

Autumn* 

The local wild flowers of autumn. 

Winter. The repose of Nature. 

Tlie land.— Woodland, nieadowland, ploughland, moorland. 
The sky. 

A bird— csovei ing, wings, beak, feet ; motion ; nests, eggs, 
food* 


Local birds* 


Thrusli or blackbird. 
Lark. 

Robin. 

Rooks. 


Bii*ds which come for the summer. 
Birds whicli come for the winter. 


Local wild animals. 


Animals on a farm. 


Rabbit. 

Hare. 

Fox. 

Hedgehog. 


Our village. 

The ciirrier's cart. 

The cottage garden. 

The .stream or river, its bank.*^, the birds 
live near it. 

A fish. 

A plant. 


and animals that 
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The garden in spring* 

The farm in spring. 

The garden in summer. 

The farm in summer. 

The garden in autumn. 

The farm in autumn. 

The gaiilen in winter. 

Tlie farm in winter. 

The weather and wind. 

The soil ; sunshine, air, rain, frost, manure. 

The farmer's tools.—The plough, drill, reaping machine. 
The crops ; grass, corn, roi>t-crops. 

Wheat. 

The potato. 

The oak tree. 

The elm tree. 

The apple tree. 

Evergreen trees. 

An insect. 

The spider and his web. 

The butterfly— colours, beauty, history. 
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Bees. 

The farmer’s i)ests. 

The farmei’s friends. 

A pond. 

A frog. 

A ramble in a wood and what may be seen there. 

The railway. 

Market day in the neighbouring town. 

A newspaper. 

VI. OBJECT LESSONS IN THE SCIENCE OP (X)MMON THINGS. 

{a.) 

Water. — How carried, jugs, bottles, barrels, spouts, fun- 
nels. Wells. Things that float, things that sink. 

Solids. — Hard and soft, in the room aud in clothing. Files. 
Hammer and nails. Buttons. 

Powders. — Flour. 

Pastes. —Paste, clay, putty. 

Things porous. — Bread, sponge. 

Things that melt. - Butter, tallow, sealing wax. lee, snow. 

Water. — Drying clothes, breathing on slates, frost on the 
pane. The boiling of the kettle. The ix)t boiling over. 

Things that dissolve.-^ Sugar, salt. 

Air.— Bubbles, pouring water through funnel into empty 
bottle. A burning candle. Fans, blowing feathers. J*ai)er 
windmills. 

Forms of Strength.- The floor, joists and boards. Wooden 
bridges. Steps and stairs. 

Things that stretch. — Elastic bands. 

Things that bend. — Bow and arrows. Cords, roi)es. 

Machines.— Tops. Roller for pastry, for gartlen. Peram- 
bulator. 

Movements.— Walking, running, lea])ing, creeping, crawling 

Musical Tfiys.— Harmouicon. Bell. 

(h.) 

Water.— Pipes, taiKs, the fountain. Canals. Bafts, boats 
anchors. 

Solids.-- Teeth, nails aud claws. Sand-paiier. I’ins, iieedle.s 
awl, gimlet. Htiok and eye. ‘ ’ 

Powders. — Chalk, ])encil. 

Pastes. — Mud in streets, biick-making. 

Things porous.— Brick, chalk, springs of water. 

Things that melt.— Candle-making. Icicles. 

Water.— Manufacture of salt from britic. Bain-droixs, hail 
spray, water-dust, the cloud. ’ ’ 

Things that dissolve.— The manufacture of sugar. 

Air.— The chimney, draughts. Waves and breakers. Wing- 
ed seeds. Shuttlecock, arrow and kite. 
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Forms of Strength. — The ceiling. The arch. Ladders. 
Things that stretch.— A footlmll. 

Things that bend.— Cart springs. Falser clips. Spider’s 
web. 

Machines. — Hoop, fly-wheel of sewing machine. Mangle. 
Waggon. Bicycle. 

Movements, Swimming. 

Musical Toys. — Musical Box. Drum. 


(c.; 

Water.— Syphon, pump. Oil, cream. 

Solids. -Hinges, tires, and axles. The grindstone. Screws 
and screw-drivers. 

Powders - Black lead. 

Pastes. —Pottery. 

Things porous, — Blotting pai^er, towels, wicks, earth. 
Things that melt. — Lead, iron. 

Water.—Salt lakes. Distillation of water. Clouds and 
rain. 

Things that dissolve. -Crystals, hard water, varnishes. 

Air. — The pop-gun, the fire-engine. Winds. A sailing ship. 
Forms of Strength. The root. Railway bridges. Cranes. 
Things that bend, ('lock spring. Chains. 

Machines.— The loom. Threshing machine. Rolling iroti 
rails. Coining. 

Movements. — Flying. 

Musical Toys. — Tin whistle. Sounds from stretched cord. 


VII. MEASX RING, WEIGHING AND TESTING. 


A two-fcKit ride. 


Measurements of length —first by eye, then! 
with rule. 

Easy measurements of a scjuare— fiist by 
eye, then with rule. 


Measure- 
ments in 
inches only. 


p]asy me^vsuremeuts of rectangles. 

The wire-gauge. 

Callipers. 

Scales and weights. 

Weighing of common objects— first by hand, then with 
scales ; iveight in ounces only. 

Weighing letters. 


Plumb-line. 

Spirit-level. 

Steam -observations on boiling water; condensation of 
steam, &c. 

Mercury —weight of; c/, drop of mercuiy and drop of 
water ; effect of heat on mercury. 

Alcohol — effect of heat on it ; its evaporation. 
Thermonieter—its manufacture. 
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Thermometer — uses,* readin/?s in ice, in boiling water, under 
tlie tongue, in schoolroom. 

A candle — its eoinposition. The wick. 

Candle under bell-jar over water ; candle in narrow-necked 
bottle. 

Chalk— where found ; its origin. 

Chalk — its treatment with acid. 

Chalk — its reduction to quicklime with blow-pipe ; lime- 
water. 

Sugar heate<l in test-tube ; wood heated in test-tube. 

Sulphur heated in test-tube ; lead heated in test-tube. 

Magnet and ii*oii filings. 

The compass. 


AGRICULTURAL EDUCATION IN FRENCH 
RURAL SCHOOLS. 

The following is an abstract of an interesting Memorandum 
issued by the French Minister of Education and reprinted in 
Appendix I), to tlie Blue Book [C. 8925, 1898] containing the 
Report^.’ of th(‘ ( Commissioners on Manual and l*ractic*al Instruc- 
tion in Primary Schools under the Board of Education in 
Irelapd. The article is illustrated with copies of the original 
figures : — 

111 I'rench Schools instruction in the elementary ideas of 
agriculture is now' compulsory, and the scheme formulated here 
is intended as a general guide to the teachers, giving essential 
directions, with which they should comply, whilst adapting 
their courses to lo(*al circumstances and to the capabilities of 
their inqnls. 


DIRECTIONS TO TEAC HERS. 

“ Instruction in the elementary jirinciiiles of agriculture, 
such as can be properly included in the programme of primary 
schools, ought to be addressed less to the memory than to tlie 
intelligence of the children. It should be based on observation 
of the every day facts of rural life, and on a system of simple 
exiieriments apirropriate to the resources of the school, and 
calculated to bring out clearly tlie fundamental scientific prin- 
ciples underlying the most important agricultural oi^erations. 
Above all, the pupils of a rural school should be taught the 
. reasons for these operations, and the i^xplanation of the phe- 
nomena which accompany them, but not the details of methods 
of execution, still less a r^sum^ of maxims, definitions or 
agricultural precepts. To know the essential conditions of the 
grow'th of cultivated plants, to understand the reasons for the 
work of ordinary cultivation, and for the rules of health for 
man and domestic animals-— such are matters which should be 
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taught to every one who is to live by tilling the soil ; and this 
can be done only by the experimental method. 

The master Avliose teaching of agriculture consists only in 
making the pupils study and repeat an agricultural manual, is 
on the wrong path, however well designed the manual may be. 
It is necessary to rely on very sim])leex})eriments, and especial- 
ly on observation. 

As a matter of fact, it is only by putting before the 
cliildren’s eyes the phenomena to be observed, that they can be 
taught to observe, and tliat the principles which underlie the 
science of modern agriculture, can be instilled into their minds. 
It should be remembered that this can be done for the rural 
agriculturist only at school, where it will nev^u' be necessary to 
teach him the details wliich his father knows better than the 
teacher, and which he will Ije certain U) learn from his own 
practi(*al experience. 

The work of the elementary .school .should be confined to 
preparing tlie child for an intelligent apprenticeship to the 
trade by which he is to live, to giving him a taste for liis 
future occuj)ation : with this in view, the teacher should never 
forget that the best way to make a workman like his work, is 
to make hitn understand it. 

To .sum u[): The aim of elementary instruction in agricul- 
ture, is to initiate the bulk of our counti*y children into that de- 
gree of elementary knowledge which is necessary to enable them 
to read a modern book on agriculture with profit, or to derive 
advantage from attending an agricultural conference ; to in- 
spire them with the love of country life, .so that they may 
prefer it to that of towns and factories ; and to convince them 
of tlu‘ fact that agriculture, be sides being the most indei>eud- 
eiit of all means of livelilKuKl, is also more remunerative than 
many other oc(*upati(ais, to those who practice it with industry, 
intelligence, and enlighteunumt.” 

To meet tlu‘ great diffi<*ulty of time recpiirements, it i.s sug- 
gested that an agricultural tinge be often given to reailing 
lessons, arithmetical exerci.'^es &c. Thus, ])oems of country life, 
simple problems dealing with the price of local priHluce, or 
feeding mixtures for stock ifcc., will be found of great assist- 
ance to the regidar lessons in agriculture. The time allotted to 
physical and natural .sciences is two or three hours [ler week. 

The programme is divided into three .stages: — 

(1.) Elementaiy Coiir.se, for cliildren betAveen seven 
and nine years of age. 

(2.) Midiile tk)ur.se, for children between nine and 
eleven years of age. 

(Jk) Higher Course, for children between eleven and 
thirteen yeai*.^ of age. 


ELK.MKNTAKY ( OURSK. 

The in.stnietion in thi.s course is a eontinuation of that 
of the Infant Sehool {Keole Maiernelle). the garileii being 
drawn u[)on for subjects for object les.sous in addition to the 
claes room. 
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MIDDLE COURSE. 

The minimum duration of this course is two yeai*s for each 
child. The first year is devoted to imparting the rudimentaiy 
ideas of general science, so that only in the second year does 
agricultural instruction, properly so called, begin, and, even 
then, only by means of reading lessons, object lessons and 
school walks. 

FIRST YEAR OP THE MIDDLE COURSE. 

First Half Year. 

1. The three stales of ituitter. Carry out siinide exjieri- 
ments to induce observation and comparison of these three 
states, for example, demonstrate the material nature of air by 
such experiments as inverting a wine glass or funnel in water 
and either seeing the air escape in bubbles, or feeling its pres- 
sure; see figs. 1. and 2. Blow or breathe air into a bottle, 
transfer it to another bottles measure it, <fec., Preimre steam, 
condense it, i.e. distil watei*. Prepare oxygen, (fig. .5), and per- 
form simple ex[)eriments on eombustidn, identifying the pro- 
ducts. I)emonsti*ate atmospheric pressure, and the elasticity 
of air. 




Fig. 1. 


Fig. 2. 


SIMl’LE EXPERIMENTS ON GASES. 



Pig. 8— collecting and measuring gas. 
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FIG. 4 STEAM ACTING LIKE A GAS. 



FIG. 5.— PREPARATION OF OXYGEN. FIG. 0— PROOF THAT 


AIR CONTAINS ABOUT 
ONE-FIFTH OXYGEN. 


2, AnhnalH, Stimulate* the cliildreirs curiosity by means 
of familiar conversations about common animals, selecting 
striking features in the life* history of each. Amongst the sub- 
jects suggested are : a comparise»n of thedilTereut kinds of dogs ; 
comparison of the horse with the elonkey ; the habits of the 
common fowl ; the iierioelic flights of swalhnvs and other migra- 
tory birds ; life history of the frog, ce)ckchafer, bee, silkworm, 
&c. Many of these will also serve for interesting reading 
lessons. 


3. Man. Follow the lessems on animals by a description 
of the human botly, and — only, however, after the experimental 
lessons of section (1) an account of the functions of nourish- 
ment and respiration. Some advice on matters of health can 
well be given here. 


Seco)id Half Year. (Summer Season). 

During this ]>eri(Hl plants furnish the best lessons, actual 
living specimens being brought under observation, either by 
bringing them into the schoolroom or by teacher and scholars 
going out of doors. No object lesson on 2>lants should ever be 
given without the object itself being befoi*e the children’s eyes. 
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1. Plants . — Draw 
tho ohildreii's atten- 
tion to some of the 
active phenomena of 
plant life, for example, 
germination. Beaus, 
corn, ^c., put into 
damp moss or sand 
easily furnish good 
specimens. An equally 
good method is to 
grow the plants in 
Avater, supi>orting the 
seed on a piece of cork. 
Fig. 7 illustrates such 
an experiment shew- 
ing tlie result obtain- 
able in about one 
month. 

Fig. 7' ( uiTiVATioN in water. 

Genuinatioii of a radush, and of oats; roots having root cans ami absorbing 

hairs. 

Study, by means of actual speeinu'iis, leaf, branch, flower 
<S:c., carrying out such disse<‘iions as can \h^ made with an 
ordinary penknife tind [)ins. Choose exampl(\s wliich Avill give 
a general i(l(*a of the in incipal idaiii families which conlain 
interesting, /.c. useful and noxious jdants. 



Fig. 8— arrangement of the pfimi/s work. 

A good way of making these lessons profitable is to arrange 
the different jmrtions of the flower studietl on a sheet of paper 
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affixing them with a little gnni, and to add to this natural 
representation a written explanation, and, if needful, a dia- 
gram. The figiiie given above is the exact reproduction of a 
page taken from the copy book of a child eleven years old. 

2. First Ideas of Agriculture. — The children being yet 
under ten these must necessarily be very limited. Endeavour 
to attract the child and develoj) his poAvers of obsei vation, and, 
at the same time to furnish him with a starting point for the 
more systematic lessons of succeeding years. 


SE(^ONr) YEAR OF THE MIDDLE (BOURSE. 

1, Eleturntary Ideas of Srienee. Extend the study of com- 
bustion to carbon dioxide. Denionstnite tlu' presence of the 
gas in limestone. Prepare (iui<*kliiue from chalk (an ordinary 
stove Avill provide suflicient heat) noting loss of weight during 
the operation. Shew the acticnj of Avater on quicklime and 
denion.stratc the properties of slaked lime, whitewash and lime- 
Avater. Prepare and collect carbon dioxide (Fig. 9), and re- 
obtain chalk. 

Separate by Avashing a gi\’en quantity of .soil (A) into clay 
(B), and limestone and silica ((’). Treat (F) Avith hydrochloric 
acid, Avhich, <lissolving the lime.stoius leaA’es the silica (D), 
Avhilst the liniestom* (E) can be piwipitati^d by sodium car- 
bonate. The ])r<Klucts can be ke[)t, arrangt‘d on a board as 
sliewn ill Fig. 10. 



Fig. 9— rRKi’ARATioN of (*ar- 

nON’K’ A(^ID GAS. 



S»Me oa »tlict C«te»ir» 


Fig. 10 (’omi'ositiox of son.. 

iSeparation of tlie different minerals 
which fortii ill. 


2. Elementary Ideas of Ayriculi are. Tnvestigate, particu- 
larly during schcKil Avalks, the principal kinds of soils, and 
ordinary agruailtiiral implements and operations. Demonstrate 
that plants, as Avell as animals, require nourishment in order 
to thrive ; for example ; grow beaihs,* some in good manured 


* The result obtained is still more striking if some small .seed, e.g, buck- 
wheat, etc., is used instead of beans, owing lo the latter containing in them- 
selves euch a very large store of food material. - (Bd. W.I.B.) 
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soil, and others in sterile material such as exhausted ^oil, sand 
or broken glass, Avith and without manure. 



FIG. 11.— PLANTS GROAVN AS RXPKRIMKNTS IN STFRILR MATKRTAL. 


A —Kxlmustod Soil without manure. II. Broken ^lass with manure. 


HIGHER COURSE. 

Fimt Half Year, 

1. Animalft, Illu.strate by means of common exainple.s 
the principal distinctions used in the classification of animals, 
paying particular attention to the domestic animals, and, at 
the same time impressing u])on the children the priiicijdes 
upon which the rules for the health and feeding of stock are 
based. Study the i)rincipal organs of the body, by observation 
of the dead animal. 

2. Mail, The teaching should be such as to convince them 
of the necessity of obeying the ])rincipal rules of hygiems and 
should deal Avith digestion, circulation, respiration and the 
relation of the senses to the nervous system. 

8. Elementary Ideas of Physical Science, Demonstrate 
by simple and inexpensive experiments, the principal effects of 
heat, light, electricity and gravitation. Accustom the children 
to the method of reading and understanding the indications 
furnished by the barometer and thermometer, and to the use 
of meteorological charts. 

4. Eletnentar^f Ideas of Chemistry, Teach throughout 
experimentally, choosing experiments Avhich have a direct bear- 
ing on agriculture, the substances Avhich nourish plants being 
considered the most important. Pig. (12) shews the most 
complicated apparatus necessary for performing any of the 
following experiments Extraction of potash from wood-ashes ; 
preparation of soluble phosphate from calcined bone; detection 
of ammonia in ammoniacal manurial compounds, &c., &c. 
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The pupils should learn to distinguish the principal artificial 

luaiiiiresot* commerce, the nitrates 
from compounds of ammonia and 
potash, the superphosphates from 
slag, See, 

The really important thing is 
that th4} scientific terms which 
have become part of the current 
language of agriculture, should 
convey a clear and dejlnile 'mean- 
ing to the children who are 
about to leave school. 



Fio. 12. —Distilling Apparatus. 
Preparation of Ammonia. 


5. Minerals , — By means of object lessons, chemical exi)eri- 
mentsand, still more important, scho<d walks, study soils, rocks, 
kinds of land, <fcc. 

0. Agriculture and norticulture,- Make these lessons bear 
on local cultivation, and so arrange thorn that the lesson on 
agriculture or horticulture properly so called, shall be identical 
with the object of the last or the next walk, and with that of 
the practical exercise assigned for the same period. 


Second Half Year, 

1. Ecperimenial (Udtivations , — Plan and carry out these so 
as to demonsti ate the following fundamental truths : — 

(a,) The necessity for ieration of the soil. 

(b,) The sufliciency of nitrogen, phosplioric acid, potash, 
and lime for the full development of cultivated plants. 

(c.) The use of organic manure in improving the 
mechanical condition of tlie soil, in addition to its value as a 
plant food. 

(d,) That manure is suitable to a soil which provides 
that substance which the particular soil la(‘ks for tlie nourish- 
ment of the plant to Im‘ grown. 

(e,) That the addition of one necessary constituent in 
excessive amount is always useless and costly, and may be 
injurious if another is present in insufficient quantity. 

Many of these experiments can be carried out very simply 
either by water cultures, or by cultivation in pots, or preferably, 
wooden boxes. The following figures reproduced from photo- 
graphs shew some of the simple arrangements in actual use 
which have given good results. 
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Fig. 13.-^ expkrimknt- 

AL CULTIVATION IN 
WATER. 


Fig. 14.- EFFEC T produced by the 

ABSENCE OR INSUFFICIENCY OP ONE 
OF THE SUBSTANC^ES, 


The solution contains the 
four substances furnislied 
by soluble eoiupounds, such 
as nitrate of potash and su< 
perphosphate of lime. 


The two pots have been filled with sterile 
or exhausted earth mixed with superphosphate 
of lime and chloride of potash ; when the 
corn was above j^round, nitrate of soda was 
added tonne of the pots, the other containing 
only a very small proportion of nitrate, the 
original quantity in the earth employed. 



A. After Germination. 



B. After partial Developmeut. 



c. At Maturity. 

Fig. 15. Fximoj<imkntal c l ltivation is sterilk oh exhausted 

SOIL. 


The Ibt is the standard without inanure ; ilie 2ii(l has 
received for each kilograninie* of soil, a manure formed of (a) 
2 gram'mes of nitrate of soda, (/>) grammes of superphosphate 
of lime, and (r) 1 gramme of chloride of potash; the 3rd re- 
ceived ((() and (r) : the fth (b) ami (c) ; the 5th («) and (/>). The 
8rd produced more straw and less grain than the standard ; 
therefore the manure was injur iotis ; it was useless to the 4th. 

Precautions necessary in pot cultiraf ion, Tln^ pots sliould 
be made of porous eartlienware, and. owing to the rapid evapo- 
ration, either stood in saucers of watei\ or buried in holes dug 
in tlie ground. 

The soil in the p(Rs should be covered with moss, finely 
ehopp<Ml straw, Ac , in order to prevent tlie hardening caused 
by constant watering. 

Similar experiments should, it possible, be carried out in 

the garden. The result of 
one such experiment is 
shewn in Fig. 16. 

Cabbages have been i)lant- 
vd out in three ridges. A, 
B, C. A had farmyard ma- 
nure ; B had mineral ma- 
nures as Avell as farmyard 
manure; C no manure. 
Tlie figure repiesents one 
of the cabbages gathered 
on each of the three 
ridges. 

FIG. 16. -A< TfON OF THE DIFFERENT MANURES IN THE GARDEN. 



One Kilogramme-^ one thoubaiui grammes = two and one*iifth lb§,j Av. 
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Experiment to shew the fertilizing jKiwer of the liquid and 
gaseous products of farmyard manure. 



Pig. 17. 


The three pots are sown with grass seed A. has received liquid manure 
B. gets the gas which comes from the manure in fermentation in 
the jar ; C. has received nothing. The air in the jar F. 
is renewed by tdowing into S. by means of 
an india-rubber tube or otherwise. 


Experiment to shew the absorbing power of the soil. 



Fig. 18. 


The Soil in boxes (1) and (2> has been soaked with 
liquid manure ; box (1) has then i»een abun- 
dantly watered by rain ; box {H) has 
received nothing; it is 
the standard. 

Note that owing to the absorbing iK>wer of the soil, the 
manure is not washed out of (1), this producing as good a crop 
as (2). 

Great efforts should be made to imprevSs upon the children 
the great waste of manure wliich takes place at present, 
amounting in Prance alone to the enormous value of nearly 
£20,000,000 annually. 

2. The Experiment Plot — Great care must be taken here 
to shew how a more remunerative yield can be obtained than 
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by ordinary methods. The use of excessive quantities of 
manure should be avoided, and the ordinary custom of the 
district taken as the standard of comparison. 

In every experiment plot there should be : — 

(а) The standard with no manure. 

(б) With only farmyard manure, in the quantity usually 
added in the district. 

(e) With the same quantity of farmyard manure, together 
with artificial manure in the proportion determined ])y the 
nature of the soil and that of the plant under cultivation. 



NO. 1. NO. 2. NO. 3. 

Fig. 19. —experiment plot sown with wheat. 

The manure given to No. .3 lias been determined by the 
Professor of Agriculture from his knowledge of the soil. 

Ill the cultivation of exjieriment plots the jmpils should 
take imrt in the actual operations to an extent regulated by 
their capabilities, but their work tnitsf he rtdionnl, requiring 
the exercise oj the intellectual faculties as well as the labour of 
the luinds, 

8. School Walks. “ These should be both preparatory and 
complementary to the class-room lessons on minerals, r<K‘ks, 
the principal kinds of soil in the neighbourhoml, useful or 
injurious insects and plants, the essential operations of cultiva- 
tion and the manipulation of agricultural implements, the 
distribution of manures, sowing, crops, kc. 

The following is an indication of the principal subjects for 
study, of the nature of the observations to be made during 
scdiool walks, and of the practical exercises common to both 
the Middle and Higher Courses : — 

Ploughing. "-How the different jiarts of the ])lough are 
placed ; how the ridges are cut by the coulter and the plough- 
share and turned back by the mould boaixl, whicdi is shaped 
like part of a furrow ; the distance fixim the point of the coul- 
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ter to that of the plough-share, according to the stiffness of 
the soil. The method of lightening the soil, of aerating it, of 
mauuiing it, of utilizing the water of the sub-soil. How the 
depth of the ploughing is regulated. The season for ploughing 
and the number of times it should take place, in tilled and in 
fallow land. 

Harm whip and Rolling. How the teeth are placed in a 
liari'ow. The effects of the operation of the harrow and the 
roller on the soil -levelling and superficial pulverisation. The 
result as ri'gards gi*avel or clay soil if rain supervenes — hard- 
ness produced and aeration imi>eded. Action of the harrow on 
se(^d plots, on dog grass and other noxious weeds. The crushing 
of clods ()r(‘ait]i by the roller: levelling with a view to facili- 
tate iiiowiiig or rea])ing later on. The moulding uj) of winter 
cereals that liave Ix^en exjiosed by frost. The season for har- 
rowing and rolling. 

i'sr of Ma n urrs.- Management and spreading of farmyard 
manure. Tlu^ different kinds of manures. Their use before and 
after tillage. Manures used as top-<lressing in tillage, in meadows, 
and in gardens; (dfeets of farmyard manure in hot-be<l.s for 
eaily vegetables or fruit. 

Sojrlng . — The conditions necessary for germination; effect 
of the depth of the seed plot, and influence of the season. The 
(juantity of seed. 

Pruning and G rafi i ng. Vvnmug and grafting of fruit- 
trees, shrubs and vines, in vineyards inft^sted with Phgllo.vn*(i, 
])ractice in grafting vines should i*eceive very particular atten- 
tion. 

Lighter operations of tillage.- Pressing the earth, devel- 
o])ment of adventitious roots ; second tilling ; destruction of 
weecls ; a*ration of t he superficial roots ; the dangei* of the 
second tilling being too deej) in the case of some ))lants, vim^s, 
&ic. ; wt‘eding. 

Cropping . — The succession of deep-rooted plants to those 
Avith superficial roots ; nitrates found again in the sub-soil ; 
green manures ; fallow land. 

Harvest. Principal operations, management, i)reservation 
and valuation of the harvest reaped in the district. 

The iuani[)ulation of mechanical implements, such as the 
horse-rake, the mowing machine, the reai)er, the sower, the 
threshing machine, the sorter, the straw choi)per, Ac., Avill fur- 
nish, if occasion offers, subject matter for instructive explana- 
tions given by the teacher or by the man who uses th(*se 
machines. 

To sum u])— Kxidauation of the work done by the agricul- 
turist in his fields oi* in his vineyards, in his granary or in his 
cellar, in his stable or in his farmyard, should be necessarily 
based on observations from nature. They should give rise t<) 
lessons in the class room, before or after tlie .school walk, and to 
written summaries, and to comments made, as a rule, during 
suitable reading lessons. 

No doubt, the child, on leaving the elementary school, even 
after completing the normal period of school life, and having 
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attended regularly, will have acquired no more than what, from 
the point of view of the science of agriculfcurc, are merely ele- 
mentary ideas ; but if the study of it lias been made attractive 
and interesting to him, he will continue it as far as he linds 
means to do so. 

As with all other instruction, so witli that in agriculture, 
the work of schools must remain incomplete unless provision Ije 
made for its continuation and devolotiment.” 


FUMIGATION OP SEEDS AND PLANTS. 

The following information resiiccting the nn'tliods in use 
for the fumigation of seeds and ])lants is publislj(*(i in con- 
tinuation of the article which appeared in the HVs7 Itnlimi 
Bulletin Vol. 1. pp. <?09-825. There is a<l{l(‘(l a im‘inoran(lum 
by Mr. H. Maxwcll-Lefroy drawing attention to the neces.'^ity 
for keeping under strict observation the imports, whether of 
fruits or plants, into AVest India Islands : - 

EXTRACT FROM THE REPORT OF THE Dll{E(TOR OF THE ROYAT. 

BOTANK^ OAUOENS, ( EYLON, FOR 1899. PA(iE 14. 

Note by the Government J^Jntotnologi.st, 

Quarantine experiments, in the form of fumigation of 
lilants received in AVardian cases, have been attended with most 
satisfactory results. The hydrocyanic acid ga> tn^atment has 
l>een emiiloyed. It has been ascertained that sub,jc(*ting the 
plants to a high density of the gas for a conqmratively short 
l>erioil is more effective than using a lower strengtli of gas for 
a longer period. For an ordinary AA^ardian case, with cubic 
contents (above soil level) of about ten feet, gas was geiua*- 
ated from I oz. cyanide, ^ oz. sulphuric acid, and oz. water, 
and the plants ke[)t under treatment for half an hour only, 
at the end of which time the case was thrown ojien. 
As a check on the experiments, sprays of plants with living 
Orthezui insects (lantaua-bug) were included. Jn eacli case, the 
result w^as most satisfactory. Kvery insect w as kilh'd, and not 
even the most delicate plant was appreciably injured. It U 
important that the treatment Hhouli! be vondwied after sunset: 
5,30 to 0 p.m. is the best time. On subsetpiently examining the 
plants treated (which Jiad just arrived from England) two 
notable scale-insects— not yet established in Ceylon - w ere founii 
viz., Lccanium hesperidum (the scale of the Orange tree), and 
Pulvinaria Jloccifera (an enemy of Camellia plants). Both 
these insects would probably flourish in this country, the 
former on Citrus trees of all sorts, the latter on Tea (a close ally 
of the Camellia.) Fortunately, the insects had been killed by 
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the treatment. The plants have since been under observation, 
but no fresh attack has occurred. 


EXTRACT PROM THE REPORT OP THE GOVERNMENT ENTOMOLOGIST, 

CAPE OP (R)OI) HOPE, FOR THE YEAR 1891), pp. 0-9. 

Import Reyxdations regarding Frnit, 7'rees, &c. 

The restrictions on the importation of fruit, trees and other 
plants, bulbs. See, to check the introduction of pernicious insects 
from abroad, remain the same as in 1890, with the addition of a 
Proclamation forljidding the importation of coffee plants. A 
copy of the regulations is published as Appendix B. The Natal 
Department of Agriculture has adopted regulations similar to 
ours. 

The value of these regulations depends very largely upon 
the thoroughness with wliich the provisions are enforced, and 
much has been done during the i)ast year to ensure thorough- 
ness. At the first of the year, the inspections were left 
wholly to Customs officials ; much more desirable arrangements 
have now been made. At Port Elizabeth, the Superintendent 
of the city parks, Mr. J, T. Butters, has been engaged m ex- 
am iuiiig officer, and at East London the Curator of Queen's 
Park, it is believed that no better ciualified parties than these 
two oflicers could have been found near the respective ports. 
At Cai)e Town the Surveyor of Customs, Mr. H. le Sueur, is ex- 
amining officer, but under the existing arrangements the Assist- 
ant Entomologist acts Avith him in the examination of ti^ees 
and plants. 

Progress has also been made in the provision of facilities 
for the disinfection of plants and fruits found infested by in- 
sects. At Cape Town, fumigation Avith hydrocyanic acid has 
entirely supersedtul the far less reliable metiKKi of cleansing by 
use of soft soap washes. A fumigation chamber Avas erected 
near the Searcher’s office during the latter part of 1896. The 
floor dimensions of this structure are about 10 by 20. Corru- 
gated iron was used for the sides anil roof. There are two 
c(jmp:irbmcnts of equal size ; the outer one is used for the stor- 
age of chemicals and other supjdies, and the inner one, si>oken 
of as the “ chamber,” for the fumigation. The Avails of the 
chamber arc of match boards covereil Avith painted canvas and 
the door is made to close tightly against strips of felting. A 
Hue containing a close-fitting valve leads from the roof of the 
chamber and pr<jvides for the escape of the gas before the 
chamber is opened after a fumigation. Supported on cleats, 
attached to the Avails of the chamber are forty -eight remova- 
ble Avire-bottomed trays for the reception of fruit ; each ti*ay 
is capable of holding about 200 fruits in a single layer. 

The fruit to be fumigated is placed on the trays, the flue 
is closed, the gas generated, and the door immediately closed. 
One ounce by AA^eight of 98 per cent, potassium cyanide is used 
for each 150 cubic feet of enclosed space, and the gas liberated 
from this by the addition, in a lead vessel, of five fluid ounces of 



439 


8iil|>hiiric acid and t«n fluid ounces of water. After the ex- 
piration of one hour, the fltie is (»pened, and soon afterwards 
the door. Another half hour is allowed to elapse before the 
men enter to remove the trays. This treatment has been found 
to destroy scale insects and scale insect eggs even w'ithout the 
removal of wrapping papers, and that Avithout any injury to 
the fruit. Chemical analyses by the Government Analyst have 
been made of fruits thus treated and the fact estiiblished, be- 
yond any doubt, that all traces of the gas rapidly disappear 
and that the ireat'iiieni is in no wise deir'bneyital to the public 
health. 

Trees and plants to be fumigated are laid on the trays or 
stood on the fltuir. The gas at the strength used has been 
found to have no injurious action on dormant deciduous trees, 
not even on young peach seedlings. This was proved in a se- 
ries of experiments, the trees being jdanted aft/cr an hour’s 
exposure to the fumes. Pear, apideand pea(*h trees of different 
varieties Avere used in the experiment. Citrus trees appeared 
to be injured to some extent, but our results Avith these trees were 
too conflicting toalloAV of definite conclusions being drawn as 
to their liability to injury. The same density of gas has fre- 
<iuently been used for treating citrus trees in orchards Avithout 
any noticeable damage resulting therefrom. 

Being Avell satisfied with the success of the finnigation me- 
thod of disinfecting insect-infested fruit and trees at Cape 
Town, the Dei)artnient has ai>proved of my recommendation 
tliat the same means be employed at East [x)ndon and Port 
Elizabeth. I have selected suitable sites at these jmrts and 
submitted plans for the buildings ; in all likelihood these av ill be 
erected within the next few months. Our exi^erience at Cape 
Town has sIioaa'ii us that larger buildings than the one in use 
there are desirable. The one I propose for Port Elizabeth is 
})Ianned to cover a sinice 20 feet by 25 feet. It is to contain a 
fumigation chamber 10 feet by 12 feet, a store-room for sup- 
plies S feet by 10 feet, and packing-room 15 feet by 20 feet. 
The fumigintion chamber arrangements Avill be much the same 
as in the Cai)e Toavu chamber, the chief difference being the 
substitution of a hinged AvindoAV near the top of the back of 
the space as the means of A^entilation in place of the roof flue. 
The structure for East London Avill A^ary little from the one 
designed for Port Elizabeth. 

These fumigation chambers Avill accommodate from 9,500 to 
12,500 fruits at a time. If the imports of fruit in the future 
justify the measure, an extra set of trays Avill be furnished, the 
second set to bo filled Avith fruit Avhile the other is in use inside 
the chamber. By the use of two sets of trays the pi’ocess of 
fumigation may be conducted three or even four times in the 
course of a Avorking day. 

A storage building 20 feet by 42 feet, for the accommoda- 
tion of fruit and trees a Avai ting fumigation is soon to bo erected 
at the Cape Town J4ocks. For this structure, 1 have selected a 
site in the immediate proximity of the fumigation chamber. 
The fruit Avill be unpacked and placed on the trays in this 
building. 
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The insects discovered in consignments of trees and fruits 
during 1897 were almost identical with those found during the 
previous year, and enumerated in the last report. None but 
the Codlin Moth deserves special mention. This insect was 
present in a number of consignments of Madeira apples which 
arrived during our winter. It is one of the most destructive of 
fruit pests. The larva or caterpillar bores its way to the core 
of the fruit. As it is hardly reasonable to suppose that even 
hydrocyanic acid gas Avould penetrate the burrows, I recom- 
mended that all consignments of apples in which this insect 
Avas found should l)e confiscated and immediately destroyed. 
These recommendations Avere approved, and several hundred 
cases of fruit Avere burned as soon as landed. The oj^tion of 
immediately re-shipping the fruit on some Home or Australian 
bound vessel for consumption on the A oyage Avas olfered to the 
consignees of this fruit, but only in a feAv instances were any 
able to avail themseh^es of the privik'ge. 

Simple as is the disinfection of fruit and plants by means 
of the fumigation method described, the expense to the consig- 
nee is considerable, and the restrictions are having the desired 
clfect of causing the meivliants to do their best to import only 
such articles coming under the regidations as are Avholly free of 
insect infestation. This fact is sometimes Avell illustrated by the 
findings of the examining officers. On one occasion, an ins])ec- 
tor reported that certain cases of fruit trees consigned from 
Euroi>e for sale in this Colony were wholly free of injurious 
insects, Avhile the trees in some other cases sent by the same 
consignor, and on the same vessel, but consigned to parties be- 
yond the borders of the Colony, AAxu*e found to be much infested. 
Evidently the consignor Avas not aAvare that Ave examine all 
consignments landed at our ports, although apre\ ious disagree- 
able experience had taught him that we would not pass unclean 
stock for sale Avithin our borders. 


APl’KNDIX H. 

Import Rrguhitions, 

Proclamation 107, 1080. 

I. The importation into this Colony from jdaces beyond the 
boundaries thereof, of all grape vines, or caittings, or portion 
of grape vines, is absolutely prohibited, Avith the exception of 
vines or jKArtions thereof imported by the Government of this 
Colony under such precautionary measures as it may tlecide to 
be necessary. 

II. All trees and plants other than vines and all parts there- 
of, and all fruits of any description, and all the tubers, roots, 
bulbs, or portions thereof, and all packages, cases, pots or cover- 
ings whatsoever containing such, shall, before being introduced 
into this Colony from places beyond the boundaries thereof, 
undergo a strict examination by a competent officer appointed 
for that purpose, to determine, as far as possible, the absence 
of noxious insects and plant diseases which it Avould be pre- 
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judicial to this Colony to allow to bo introduced ; and it shall be 
the duty of the consignee to open all such packages, cases, or 
coverings for tlie purpose of the examination aforesaid, and to 
afford every facility to the said Examining Officer during his 
examination. 

III. On the aforesaid Officer being satisfied as to the 
absence of noxious insects and ]>lant diseases in such trees, 
plants, fruits, tubers, roots, bulbs, or portions thereof, and their 
packages, cases, pots, or coverings, he shall give a certificate to 
tliat effect to the consignee ; and without such certificate no 
such articles shall be lauded. 

IV. All trees, plants, fruits, tubers, roots, bulbs or portions 
thereof, or the packages, cases, pots, or coverings in which 
they may be packed, which shall be found to be infected with any 
noxious insect or plant disease, shall be cleansed or disinfected 
by the consignee in the maimer prescribed by and to the satis- 
faction of the Examining Officer; and if not so cleansed or 
disinfect/od, or if su(‘h disinfection shall be deemed oi found to 
be ineff*e<*tual, shall be immediately destroyed. 

V. The im])ortatioii or introduction of any stone-fruit tree 
or any fruit, scion, cutting, graft, root or seed, tlu^ growth or 
])roduce thereof, from the Unit/cd States of Ameri(»a or the Do- 
minion of Canada, is liereby absolutely jirohibitcd, ami anj^one 
importing or introducing such fruit, tree, or other article, the 
growth or ])rodnc(^ thereof, as aforesaid, shall uj)on conviction 
be subjeitt to the penalty jirovided in the 1 km ly of this Procla- 
mation, and in addition thereto the fruit tree or (»tlicr article 
imported shall forthwith be destroyed. 


MEMORANDUM RV MR. H. M AX WKI J.-I.KFRO V, ENTOMOLOGIST TO 
THE 1MI*ERIAL DEUARTMKNT OF AGRK'ULTURP. IN THE WEST 

INDIES. 

The following cases, which have cf)me under my observa- 
tion, illustrate the danger of importing ])lants, tVuits and vege- 
tables without siijiervision or adetpuite measures to prevent 
the introduction of ^lests : — 

1. Pine a pplvH- \ have observed specimens of a “Mealybug'’ 
{DaeiylopiuH) on pine apple fruits brouglit into Harba<los from 
a neighbouring Colony. 

The genus Dact ylopius inchuh‘s some vt‘ry destructive 
insects, wliich spread with rapidity, are difficult to exterminate, 
and live on a variety of plants. 

2. OrauyeH Orange fruits brought into Barbados are con- 
stantly infested with two insects: one a scale insect, Mytilaspis 
citrivoln, the other a mining insect. Mytilaspin rifriroht lives 
on the leaves, bark and fruit of Citrus trees, and is very des- 
tructive. The mining insect lives in the rind of the orange. I 
have not seen it in the oranges grown in this island. 
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8. Yams — Tubers of yams were received at this Office 
from the Curator of the Botanic Station, Grenada. They were 
densely covered with a scale insect, Aspidiohis HariiL Mr. 
Hart says the insect does not materially injure the growing 
plant. Its presence on the tubers would in all probability de- 
teriorate them and interfere with their sale. 

4. Mango — No disease has been observed on imported 
fruits of mango. But young plants in transit on a Royal Mail 
Steamer were observed to be infested with Vinsonia stellifera 
the “glassy star scale.” This scale insect is common on mango 
])lants and attacks sapodilla, cocoauut palms, and many other 
cultivated plants. 

5. Sweet potaioes^Yho sweet potato crops in Barbados are 
ill some localities attacked by a weevil. It is not the same in- 
sect as attacks sweet potatoes in Jamaica. Infested tubers 
might, unknowingly, be sent to another Colony with sound tu- 
bers, and one sucli tuber might be sufficient to (Uiable the pest 
to become established in the new locality. Once established, it 
would he e.vvveditiglg dlffwnlt to cheek or deslrog iL 

Of the above pests, four are scale insects. These are pe- 
culiarly easy to introduce into new localities with plants or 
fruits owing to their minuteness and power of ra|)id reprcxluc- 
tion. They also seem to be the most dangerous class of ^x^sts 
at present occurring in the West Indies. 

H. M-L. 



Errata in the Present Voiajaie. 


Page 34, line 9 from top, for Dactylopieae 7'ead Dactylopiinae. 
Page 84, line 10 from top, for caleolariae read ealceolariae. 

Page 34, line 13 from top, /or DilpJiax read Delphax. 

Page 411, line 23 from top, /or gumifera read gummifera. 
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APPENDIX. 

Impepial Department of Ag^picultupe 

FOR THE WEST INDIES. 

Head Opfice -Barbados. 


Commissioner of Agriculture \ 
for the West Indies j 

Travelling Super intemlent ... 

Technical A ssista}it 

Entomologist ... 

Acthig- Mycologist and Agri- ) 
cultural Lecturer j 

Chief Clerk 

Junior* Clerk 

Typewriter 

Messenger 


D. Morris, C.M.G., D.Sc., M.A., 
F.L.S., F.R.H.S., aM.Z.S. 

George Whitfikijj Smith. 

William George Freeman, 
B.Se., A.R.C.S., F.L.8. 

Harold Maxvvell-Leproy, 
B.A., F.E.S., 

Albert Howard, B.A., 
A.R.C.8., F.C.S. 

Alleyne Graham Howell. 

Bertram Mason. 

Beatrice Robinson. 

AV. H. Bourne. 


Honorary Comulting Chemists to the Imperial Department 

of Ag)*ieidturc, 

Professor J. B. Harrison, M.A., F.I.G., F.G.S., F.C .S, 
Professor J. P. d’ Albuquerque, M.A., F.I.C., F.C.S, 


Oovemment Analytical and Agricultural Chemist for the 
Leeward Islands, 

The Hon'ble Francis Watts, P.I.C., F.C.S. 
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List of Staffs of Oolonial Establishments. 


BARBADOS. 


Botanic Station. 

Superintendent ... 

Asst. Superintendent .. 
S uga r- Ca ne Experiments. 
Clieniist-iu-charge 

Laboratory Assistant .. 
Pupil Assistant ... 

Agricultural Sup'deiit .. 
Assistant do. 

Junior do. 


J. R. Bovbll, P.L.S., P.C.S. 

C. K. Stoute. 

Professor J. P. D’ Albuquerque, 
M.A., P.I.C., P.C.S. 

D. E. Seale. 

V. B. Browne. 

J. R. Bovell, P.L.S., P.C.S. 

W. C. Smith. 

L. M. Cox. 


Acting-Lecturer in Agri-) LoNOFiEi.i) Smith, B.Sc. (Edin.,) 
cultural Science / Ph.D. (Ijeipzig.) 


TOBAGO. 

Botanic Station, 

Superintendent ... ... J. H. Hart, P.L.S. 

Curator Henry Millen. 

Cacao Instructor... ... 


GRENADA. 

Botanic Station. 

Curator W. E. Broadway. 

Poreman A. W. Dowers. 


ST. VINCENT. 

Botanic Station. 

Curator Henry Powell. 

Agricultural Insti'uctor... 

Poreman Joseph B. Dopwell. 

A g7*icnltural School. 

Officer-iu-cliarge M. McNeill. 


ST. LUCIA. 

Botanic Station. 

Curator J. C. Moore. 

Agricultural Instructor .. George S. Hudson. 

Agricultural School. 

Offieer-in -charge 
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DOMINICA. 

Botanic Station. 

Curator Joseph Jones. 

Agricultural Instnictor... Geo. F. Bran(7T. 

Foreman J. P. Baptiste. 

Agricultural School. 

Officer-in-eharge David Tannoi^k. 

MONTS RRR AT. 

Agricultural Instructor... A. J. Jordan. 

ANTIGUA. 

Botanic Station. 

Curator ... W. N. Sands. 

Foreman .. A. S. Arc her. 

Sugar-Cane Experiment 

Chemist-in-charge ... The Hon’ble Frances Watts, 

F.I.C.. F.CS. 

Assistant ... C. H. G. Si’RANKr.iNCi, H.S(*. 

Agricultural SupMent ... F. R. Skeptikrd. 

ST. KITTS-NEVIS. 

Botanic St a t io n. 

Curator Wiltjam Li nt. 

Foreman Joseph Wade. 

Sugar-Cane Experi nients, 

Chemist-in-cliarge ... The Hoirble Francis Watts, 

F.I.C., F.C.S. 

Agricultural Sup’dent ... Wieuam Lent. 

Agricultural School. 

OflRcer-in-charge 

VIRGIN ISLANDS. 

Agricultural Instructor.. V. W. Seai.e. 

BRITISH HONDURAS. 

Botanic Station. 

Curator Eugene Campbell. 
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JAMAICA. 

Department of Ptihlic Gardens and Plantations. 

Director The Hon’ble Wm. Fawcett, 

B.8c.,P.L.S. 

Superintendent of Hope 

Gardens William Harris, P.L.S. 

Superintendent of Castleton 

Gardens William J. Thompson. 

Asst. Superintendent of Hope 

Gardens (acting) Thomas J. Harris. 

Superintendent of King’sIIouse 

Gardens (acting) ... ... Jambs Briscoe 

Superintendent of Parade Gar- 
dens John Campbell. 

Overseer, Bath Garden ... A. H. Groves. 

Clerk at Head Office ... ... F. N. Isaacs. 

Herbarinin Assistant and Bo- 
tanical Artist ... ... Miss H. A. Wood. 

Herbariuju Assistant and 

Typewriter ... ... ... Miss J. L, Wood. 

Sugar-Cayie Experunenfs <t*c. 

Chemist-in-(‘harge Herbert H. Cousins, M.A. 

Lecturer in Agricultural Science W. R. Buttenshaw, M.A., 

B.Sc. 

Travelling Instructor in Agricul- 
ture William Chadwick. 

BRITISH GUIANA. 

Botanic Gardois. 

Geo)*gt*toA\'n 

Superintendent and 

Gov eminent Botanist ... George S. Jenman, F.L.S. 
Head Gardener ... John F. Wary. 

Second do. ... ... 

Head (ilardenei* 

(Promenade Garden) William Jackson. 

Berbice- 

Keeper Richard Hunt, 

Sugar-Cane E.vfjerhncnfs. 

Chemist-in -charge Professor Harrison, 

M.A.,P.I.C.,P.G.S„P.C.S. 

Botanist-in-charge G. S. Jenman, F.L,S. 

Agricultural As.sistant ... Robert Ward. 

TRINIDAD. 

Royal Botanir Gardens. 

Superintendent John H. Hart, P.L.S. 

Asst. Superintendent William Leslie. 

Sugar-Cane Experimenis. 

Botanist in-charge J. H. Hart, P.L.S. 



INDEX. 
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Acarus, on sugar-cane, 39. 
Agricultural almanack, use of, 
248. 

— education, (see Education.) 

— Instructors, (see Instruc- 
tors.) 

— produce, bad preparation of, 
293. 

scholarships, 24, 82, 89, 93, 
97, 102, 155. 

— schools, 23, 103, 155. 

— shows, 21. 

Agriculture, career in, 24, 92, 
94, 102. 

— , exiKjriment plots, rules for, 
292. 

— , — work, in Trinidad, 260. 
improvement in methods 
of, in West Indies, 123. 

— , in I-ieeward Islands, sug- 
gestions for development of, 
114. 

— , West Indian Department of, 
1,4, 5,12, 21. 

America, U. S. of, agricultu- 
ral education in, 79. 

— ^ ^ prohibition against 

plants from, 134. 

— ^ trade with, 24. 

— ^ value of crops, 

208. 

Andropogon caricosus, 413. 

— pertusus, 413. 

Anguilla, cotton in, 128. 

— , scarcity of timber in, 119. 
—, want of cultivation in, 119. 
Antigua, agriculture in, 117. 

— , Ceara rubber in, 118. 

— , deforestation in, 122. 

— , distress in, 117, 

— , droughts in, 118. 

— , factories, central, 58, 60, 
150, 194, 200. 

— , grant-in-aid for, 7. 

— , grass fires in, 122. 

— , industries, need for new, 
291. 

— , logwood in, 118. 

— , pastures, care of, 410. 


Antigua, sugar-cane, diseases 
in, 82, 42. 

— ^ experiments at, 15, 

32, 57. 

— , — — , muscovmlo system in, 
53, 54, 123. 
tree planting in, 102. 

Ants, plague of, 33. 

Apples, imported, cod lin moth 
in, 460. 

Arrowroot, in Bermuda, 1 39, 1 40. 

— , - Trinidad, 131- 

Aspidiotus harlii, on yam.s, 462. 


B. 

Bahania grass, 4 1 3. 

Bananas, as food in the Lee- 
ward Islands, 273. 

— , in St. YincfMit, 8, 288. 

— , Trinidad, 131. 

— , value as a crop, 210. 
Barbados, ant plague in, 33. 
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381. 
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94, 98, 100, 229, 234. 
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— , grant-in-aid for, 7. 

— , im[)orts, value of, 211. 

— , manures green, 206, 215, 216. 
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461. 

— , weevils in sweet pota- 

tos, 462. 

— , .soils of, 30, 355. 

— , sugar, manufacture in, 56. 
— . — » yield per acre, 206. 

— , sugar-cane, condition of 
cultivation in, 53. 
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Barbados, sugar-cane, cost of 
growing in, 64, 76. 

— , — — , experiments at, 15, 
185, 187, 354, 877. 

— , , list of stations, 378. 

— ^ manures, experiment 

plots in, 362. 

— , , varieties, yield of, 38, 

39, 40. 

— , , yield of muscovado 

process, 45. 

Bean, velvet, as green manure, 
217. 

Bed-grass, 414. 

Bee-keeping in Jamaica, 305. 
Bees-wax,export from Jamaica, 
309. 

Beet-sugar, improvement in, 
125. 

, sucrose In, 48, 49. 

, yield, 48, 49. 

Bermuda, arrowroot in, 140. 
Bernberg Station, work of, 396. 
Beta maritinia, improvements 
in, 125. 

Blair, W.,on agricultural teach- 
ing, 238. 

Blight, black, 34, 39. 

— , white. 34, 39. 

Botanic Gardens, function of, 
282. 

, Jamaica, distribution of 

plants, seeds, 1879 — ’99, 284. 

— Institutions, utility of, 19. 
Botanic Stations, instruction 

at, 101. 

— — , on increasing usefulness 
of, 289. 

— — , Royal Commissioners’ 
recommendations for, 19. 

, St. Vincent, distribution 

of plants from, 287. 

^ ])lants raised in 

1898, 288. 

, — , work in connection 

with hurricane, 285. 

, Tobago, work of, 269. 

, Trinidad, experiment 

work at, 206. 

, use of, 19, 289, 290. 

Botany, teaching of, 94. 
Bounties, sugar, 117. 

Bovell, J. R. green manuring, 
for fertilising cane lands, 
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Bovell, J, R. rotation and catch 
crops, on sugar estates, 204, 
— , sugar-cane, cost of growing 
in Barbados, 64. 

— , , experiments at Bar- 

bados, 877. 

— , , field treatment of dis- 

eases, 33. 

— , , on B. 147, 13. 

British Guiana, education in, 
88, 238, 239. 

, grant-in-aid for, 6. 

, plant importation, 323. 

, rice cultivation in, 281. 

— — , — importation, value of, 
281. 

, soil, variation in fertility 

of, 30. 

— ~, steamer service, 24. 

, sugar-cane, analyses in, 

382. 

— _ ^ ^ eost of growing, 66. 

, , experiences with 

seedlings, 380. 

— , experiments in, 15. 
Buffalo-grass, 413. 

Bursera gummifera, for fence 
posts, 411. 

Bushe, R. (b, on agricultural 
education in Trinidaxl, 85. 


c. 

Cacao cultivation, 415, 417, 

419. 

— , distribution of, from Sta- 
tions, 284, 288. 

— , grafting of, 130. 

improvements in, 129. 

— , ill Grenada, 415. 

, model plots, 1 52. 

- , -- export, 152. 

— , - St. Vincent, revival after 
hurricane, 287. 

— Instructors, in W, Indies, 
152, 153. 

— , in Trinidad, export, 151. 

— , manures, 421. 

— pod diseases, 428, 425. 

— tree, some fungi of the, 422 
(plate). 
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Coffee, instruction in cultiva- 
tion of, lot), 
leaf disease, 133, 134. 
Colletotriclium faleatuin, 34, 41. 
Coloeasia, in Jamaica, 131. 
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3, 11, 120. 
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of, 4, 10, 17, 10, 22, 23. 

459, (>onfei‘enc*es, AKricnltnral, of 
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153. 1 140. 
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* , iiupoitation of, 310. . Lou.-iana rotation of, 387. 
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su])ply central t'actoiics in eedita factory, 48 
Barbados, 105. , Cuscuta, in Trinidad, 312. 
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Coco, (Coloeasia) in Jamaica, Cvnodon Dacdvlon, 113. 

131. 

Cocoa-nut disease, in Straits > 
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action, 313. 

refuse, as packing material, j D, 

303. 

Codlin moth, in imported Daetylojniw ealeeolariic, 34. 

apples 400. , on i)ine-ap[)]es, 401, 

Codrington College, 100. lyAlbiupieniue, J. P.,onagrieul- 

Coffea arabiea, 128, 281, 288. tural education in colleges, 

— liberi(?a, 128, 284, 288. 04 
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207. ' determine fertility of field 

— , cultivation in Dominica, | by, 187. 

153. - , sugar-cane, account of 

— , improvements in. 128. Louisiana experiments, 380. 

— , in Jamaic^a, 129. 133, 284.; - , , artificial cross fer- 

— , in St. Vincent, 288. . tilization of, 182. 
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101. I 

Canada, agricultural education 
in, 80. 

— , trade with, 24. 

Cane-fly, 329. 

Cape Colony, import regula- 
tions for plants, 400. 

, plant fumigation, 458, 
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d’ A lbuquerque, J. P., sugar- 
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ments, 26, 172. 
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Dasheen, 181. 
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, relation toTrichograniina. 

346. 

Delphax saccharivoi a. 31, 320. 
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35- -88, 41, ISO. 
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Field treatment of, 88. 
Fungoid pests, 24, 188, 800. 
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Introduction, prevention of, 
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460. 


Diseases of --Continued. 
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i Duties, countervailing. 117, 125. 


I 

j Economic plants, distribution 
j of, 281. 

( - - , , in Jamaica, 1879- 


— , in Queensland, 314. | 

— , suggested foi* West Indies, I 
135, 309, 324. | 

— , Trinidad and Tobago Or- j 
dinanec, 821. 
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of, 294. 

K<id(K^s, as food in the l^c^eward 
Islands, 272. 

Education, Agricultural : — 

At Botanic Stations, 101. 

— Experiment Stations, 82, 
84. 

reformatories, 103. 
Conference papers on, 1 58. 
Courses of, 98, 433, 444. 
Directions to teachers, 428, 
444. 


478 


Education, Agricultural :—Ctd, 
Experimental teaching, 249, 
444. 

Field instruction, 97, 101, 
103, 108, 429, 455. 

In agricultural KchoolB, 28, 
103, 155. 

— America, U.S. of, 79, 202. 
— Barbados, 80, 98, 100. 

— British Guiana, 88, 238. 

— Canada, 80. 

— colleges, 23, 94, 229. 

— Dominica school, 7. 

— elementary schools, 22. 83, 

154, 234, 249, 428, 444. 

— England, 79, 428. 

— France, 80, 444. 

— Germany, 80, 

— high s<*lirK)ls, 23, 229. 

— industrial schools, 103, 238, 
239. 

Ireland, 80. 

— Jamaica, 8|, 91, 103. 108. 
200, 204, 205. 

— Leeward Islands, 241. 

— St. Lucia, 244. 

~ Scotland, 80. 

' secondary stfliools, 83. 

— Trinidad', 85, 89, 93, 100, 


Experiment field, method to 
determine fertility by con- 
trol plots, 187. 

— plots, agricultural, rules for, 
292. 

, for schools, 251, 451. 

— Stations, as centres of agri- 
cultural teaching, 82, 84. 

— - , form of re[)orts of, 169, 

170. 

. in Barbados, 15, 378. 


P. 

Factories, central, benefits of, 
199. 

- , ca})acity of, 51, 58. 

— , -, cost of, 51, 59, f51, 149. 

, , canes for, 50, 62, 

64, 67. 

, , estimate of a year’s 

working, 75. 

- . - ,in Antigua, 59, 60, 194, 200. 

- , — , - Barbados, 149, 150, 

195 197. 

- , - , smaller islands, 52. 

- , , need for, 16, 43, 75, 194. 

— , recpurements of, 44, 50, 


268. 

— West Indies, 77, 122, 154. 
Instructors, poj^ular apatliy 
to, 109. 

— , qualifications of, 105, 109, 
113. 

Ijecture courses for teaehers, 
85, 80, 1.55, 234. 

Need for, 22. 

Object lessons, suggestions 
for, 431, 433. 

, A'aliie of, 429. 

Preliminary science course, 

96, 

Scholarships, 24, 82, 89, 93, 

97, 102, 155. 

School grants for, 23, 85. 

— plots, 87, 454. 

Text books, 85, 1 55. 

Egypt, cost of growing canes 
in, 66. 

England, agricultural educa- 
tion in, 79, 428. 

Ensilage, 221. 

Exhibitions, agricultural, 21. 


51, 59, 60, 62. 

— , - , schenu's for, 197. 

— , — , Times on, 199. 

— , sugar, 48, 149. 

Fariiie, as food, 275. 

Fawcett, W., on agricultural 
iiistiuction in Jamaica, 103. 

teaching in elemen- 
tary schools, 249. 

distribution of economic 
plants, 281. 

— , - field instruction in Ja- 
maica, 108. 

- , — importation of citrus 
plants, 319. 

— , — preventioii of fungoid 
and insect pests in the West 
Indies, 133. 

Ferns, filmy, method of pack- 
ing, 299, 

Fertility of exi>eriment field, 
control plot method to 
determine, 187. 

soil, ii^e of curves to in- 
dicate, 188. 
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Fibre cultivation, scope for in 
West Indies, 13S. 

Fires, pasture, alleged uses of, 

411. 

— , — , destructive effect of, 
408, 411. 

— , — , ill Antigua, 128. 

Fodder, ensilage as, 224. 

— , in Barbados, 200. 

Foods, observ^ations on, in Lee- 
ward Islands, 278, 279. 

— , supplies for West Indian 
islands, 270. 

— , value of meals as, 275. 
Forestry, afforestation, need 
for in Anguilla, 118. 

— , forests, as sour(*e of 
revenue, 405. 

— , — , effect of on (*limato, 402. 
— , in Antigua, 118, 122. i 

— , tree planting in Antigua, 
402. , 

France, agricultural edintation ! 

in, 80, 444. j 

Fruit, conditions for storage i 
of, 801. ! 

— , cultivation in .lamaica, : 
value of, 158. 

West Indies, 188, 1 

— , fumigation of, 458. 

— , intercolonial trade 
development of, 151. 

— , packing and trans[)ort 
290. 

Fumigation of plants, a 
seeds, 457. 

effects on fruit tre 

459. 

— ^ imported, good resu 

of, 400. 

, methods for, 820, 4i 

458. 

Fungi, attacking cacao 
Trinidad, 422, (plate). 

Fungoid i)ests, (see Diseases 
Plants.) 


a. 

Gardeners, training for, 104. 
Germany, agricultural edm 
tion in, 80. 


Gran ts-in -aid, 5, 7. 

Grasses, fodder, in Antigua, 
412. 

Green dressings, manure for, 

100 . 

Grenada, ant plague in, 38. 
’, cacao disease in, 425. 

-, — industry in, 415. 

~, — , model plots, 152. 

— , -and spices, export of, 152. 
— , grant-in-aid for, 7. 

— , soils, manures for, 422, 
Guinea grass, 412. 


H. 

Hannatoxylon, in Antigua, 118. 
Harrison, .1. B., and .lenman, 
G. S., notes on sugar-cane 
experiments, 159. 

, manures for Grenada, 422. 
Harrison College, Barbados, 
teaching of agriculture in, 
229. 

Hart, .1, 1 1., agricultural cxiK*ri- 
ment work in Ti'inidad, 200, 

j . on im])r()ving agricultural 
in, ; methods in West Indies, 123. 

- . packing and transport of 
of, fruits, seeds and plants, 290. 

(figs.) 

nd — , some fungi of the cacao 
tree, 122, (plate.) 

cs, ) Hawaii, sngar-canc, yield of 
factory in, 47. 

Its I Hayti. ant plague in, 33. 

Hay (bass, 418. 

■>7, Hellriegcl, H., work on fixation 
of nitrogen. 890. 

in Hcmileia vastatrix, 188, 134. 

Hemp, sisal, in Anguilla, 119. 
of Honey, value of export from 
.lamaica, 808. 

Hof)e industrial school, Jamai- 
ca, 108. 

Howard, A., account of Hellrie- 
gel’s work, 890. 

Hudson, G. S., agricultural edu- 
cation ill St. Lucia, 244. 

Hurricane at St. Vincent, 285. 
a- Hydrocyanic acid, method of 
fumigation by, 457. 
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Importation of }3lantei, British I Jamaica, Agricultural Depart- 
Guiana, 828. | meiit for, proposed, 260, 

— ^ Ca{)e Colony regula- i bee-keeping in, 305. 

tions, 400. I — , Botanic Garden, work of, 

— , Jamaica law, 816. ; 282, 284. 

— ^ Trinidad and Tobago > — , coffee in, 120, 138. 

ordinance, 821, 822. ; Oolocasia in, 181. 

lniT)orts of Barbados, value of, • - , education, agiicultural in, 
211. I 81,91.108,108,260. 

linray. Dr., work in Dominica, | — , exports, honey, bees wax, 808. 

295. I -, fruit cultivation in, 158. 

Industries, minor, 17, 188. j — , - steamer service. 25. 

--.West Indian. 187. ‘ -, and Imperial Department 

Insect i)ests - 1 Agriculture, relations be- 

Auts, plague of, 88. | tween, 6. 

Aspidiotus on yams, 462. j - , importation of citrus plants, 
Codlin moth in imported ap- j 819. 

pics, 460. j — , ^ - plants. Agricultural 

Damage done by, 21, 186. j Society on, 819. 

Diatraea saccharalis, 81, 827. ; — , - — seeds and plants, law 

Delidiax saccharivoi a,81,829. on, 816, 817. 

Discussion on, at Agricul- — , infested plants, treatment 
tural Conference, 1900, 809. ! of, 811. 
introduction of, 461. - , rice cidtivation in, 281. 

Ladybird borer, 81,185. , shade trees, use on pastures, 

Legislation suggested, 809. 112. 

Moth-boj er, 84, 827. - , sugar-cane experiments, 15. 

Prevention of, 188, 157. j Jeninan, G. S., and Harrison, 

Scale insects, (see Scale In- i J. B., notes on sugar-cane 
sects.) ; experiments, 159. 

Shot b(3rer, 84, 86, 89, 41. | 

Sphenopliorus saccliari, 84. 

Sugar-cane, insects attack- 
ing, 84, 827. 

Treatment of, 156. K. 

Weevils in sweet potatos, 162. ; 

White blight, 84, 89. 1 Kekewich, G. W., circulart on 

Xyleborus perforaiis, 84, 86, lural education, 428 — 430. 

89, 41. Kickxia, in Trinidad, 267. 

Inspection of plants, 135, 157, Kola, 284, 288. 

810, 320. 

Institutions, see Botanic. 

Instructors, agricultural, 20, 

105, 109, 118. L. 

— , travelling cacao in West ; 

Indies, 152. i Labour, condition of, in West 


Ireland, agricultural education j Indies, 8. 

in, 80. , Ladybird borer, 31. 

Isaria Barberi, 385. , Lectures to planters, 156. 

teachers, 85, 86, 155, 234. 

Leewanl Islands, agricultural 
eductitiun in, 241. 
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Leeward Ij^laiids, agriculture 
in, 114, r22. 

, foods imported, value 

of, 270. 

, graiit-iu-aid for, 7. 

, sugar-cane, loss by 

disease, 42. 

Lefroy, H. M., on moth borer 
in sugar-cane, 827. (with figs.) 
— , — West Indian pests, 461. 
Legislation, diseased sugar- 
cane, Trinidad and Tobago, 

321. 

— , plant diseases, suggested 
ordinance, 324. 

— , — importation, 135. 

— ^ Jamaica, 316. 

— , , Trinidad and Tobago, 

322. 

— , treatmentof diseased plants, 
necessity for, 314. 

suggested for insect and 
other pests, 309. 

Leguminosa*, as fertilisers, (see 
Manures, green.) 

— , fixation of nitrogen, by, 396. 

- , value as manures, 213. 

Lime, as manure, 164, 174. 

- , small amount in West 
Indian soils, 178. 179. 

Limes, as food for cattle, 413. 

— , cultivation of in Dominica, i 
295. 

Logwood, in Antigua, 118. 
Loranthus, on cacao, 419. 
Louisiana, cultivators used in, 
387. 

— , soils, composition of, 392. 

— , sugar-cane, cultivation in, 
387. 

^ experiments in, 386, 

392. 

Love- vine, 312, 419. 

Lubbock, Sir N., scheiiie for 
central factories, 197. 


M. 

Maize in Dominiwi, bad prepa- 
ration of, 294. 

Mauihot Glaziovii, in Antigua 
118. 


Mangoes, packing of, 302. 

— , scale insects on, 462. 
Manures, green, cow-peas, 
yield per acre, 217. 

for cane lands, 212. 

- , - , ill Barbados, 206, 215, 
216. 

in Georgia, 214, 217. 

- , , Ijouisiana experiments, 

215. 

- , , Lupitz exi^eriments, 218. 

— , , Phaseolus semierectus, 

use of, 218, 

— , plants used, non-legu- 
minous, 215. 

— , — , value of LeguniinosaB, 
213. 

— , — , velvet bean, 217. 

— , — , use in 8t. Kitts, 218. 

-, pen, 138, 165, 166, 174, 175, 
179. 

Markets for West Indian pro- 
duce, 139, I 10, 

Martinhfue, aul plague in. 33. 
Megass (see Sugar-eaiu\) 

Mills, intrcxluction into West 
Indies, advantageous, 277. 
Molasses, revenue from, 72. 
Moloney, Sir A., on cacao plots 
in Grenada, 152. 

Montserrat, agriculture in, 120. 

, company, services of, 120. 
*, grant-in-aid for, 7. 

Morris, I)., presidential address- 
es at Agricultural Confer- 
ences, 11, 146. 

Moth borer and rind fungus, 
relation between, 41, 337. 

Trichogramma, relation 

between, 345, 346. 

— , Ijibliography of, 351. 

- , canes attacked by, 148, 337. 

, food plants of, 338. 

, geographical distribution, 
328. 

, in sugar-cane, 34, 327, (figs.) 
— , life history of, 34, 329. 

— , remedies, 84, 338. 

Muscovado, (see Sugar indus- 
try.) 

Museums of economic pro- 
ducts, need of, 294. 

My tilaspis citricola, on oranges, 
461. 
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N, 

Nectria Balnii, in Trinidad, 
425. 

— , cause of disease in cacao, 
425. 

Nevis, agriculture in, 118. 

Nicaragua, coffee in, 128. 

Nicholls, H. A. A., on agricul- 
tural development in the 
Leeward Islands, 114. 

- , -- increasing the usetulness 
of Botanic Stations, 2(59. 

Nitrogen, fixation of by le- 
guminous crops, 396. 


O. 

Object Lessons, 429, 444, 445, 
451. 

Oranges, case for pa<‘kiiig, 391 . 
— , pests on imported, 461. 
Orchids, methods of packing, 
299. 

Orecxloxa regia, experiments 
on germination of, 305. 


P. 

Palm seeds, elTccl ot drying 
<in germination of, 305. 
Paniciim colonuin, 414. 

— , maximum, 412. 

— , rauticum, 413. 

, prostratum, 414. 

Para grass, 413. 

Paramatta grass, 414. 

Pasture fires, (see Fires.) 
Pastures, care of in Antigua, 
410. 


Phosphates, as manures, (see 
Sugar-cane manures.) 

Phytophthora omnivora, 423, 
(plate.) 

Pine apides, mealy bug on, 461. 

— mode of packing of, 302. 

Plants, fumigation of, 457. 

— , imj)ortation of, Cape Colony 
regulations, 460. 

, into British Guiana, 

323. 

, , Jamaica legislation 

on, 316, 317, 318. 

- , , Trinidad and Tobago 

ordinance, 322. 

— , inspection of, 135. 

— , and seeds, observations on 
p mkingaiid ti ansport of, 296. 

— , prohibition of, 183, 136. 

J*otatos, sweet, analysis of 
meal, 275. 

-, as food in Leeward Is- 
lands, 272. 

, weevils in, in Barbados, 
462. 

Potbury, J. A., on agricultural 
education, 88. 92, 232. 

Pork, salt, as food in West 
Indies, 278. 

Powell, H., distribution of 
economic plants in St. Vin- 
cent after the hurricane of 
1898, 285. 

Produce, intercolonial, demand 
for, 154. 

, Provisions, ground, 131. 


Q 

Quarantine for plants, 135, 136 
320. 

Quilter, Sir C., scheme for cen- 
tral factories, 197. 


Peas, cow, yield per acre of 
green manure, 217. 

Pests, fungoid and insect, (see 
Diseases of Plants and In- 
sect Pests.) 

Phalaena saccharalis, (see 
Diatraea.) 

Phaseolus semierectus, as green 
manure, 218. 


B. 

Ramie, 284. 

Ratoons, manure for (see 
Sugar-cane manures.) 

Reece, J. E., on agricultural 
education, 86, 234. 
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Reformatories, instruction at, 
104. 

Reports of Experiment Sta- 
tions, form of, 169, 170. 
Rhizobium leguininosarum, 400. 
Rice cultivation, 280, 281. 

Rice grass, 414. 

Rind fungus, 34, 41, 55. 

, and moth-boi er, rela- 
tion between, 41, 337. 

Root fungus, 31, 11. 

Rotation and catch crops, 
204, 387. 

Rubber, Ceara, in Antigua, 118. 
— , Central American, in Toba- 
go, 153. 

s. 

St. Kitts, agricultural school, 
23. 

— , agriculture in, 118. 

— , grant-in-aid for, 7. 

— , green manuring in, 21 S. 

— , new industries, need of, 291. 

, steamer service, 24. 

— , sugar-cane experiments, 15. 
St. Lucia, agricultural educa- 
tion in, 23, 214. 

— , grant-in-aid for, 7. 

— , rice cultivation in, 280. 

St. Vincent, agricultural in- 
struction in, 23, 114. 

— , bananas in, 8. 

— , Botanic Station, plants 

raised in 1898, 288. 

— , — — , — distributed after 
hurricane, 1898, 285. 

— , education in, 241. 

— , fruit culture, 7. 

— , — steamer service, 24. 

— , grant-in-aid for, 7. 

Scale Insects : — 

Aspidiotus hartii on yams, 462. 
Dactylopius, 329, 461. 

— calceolariae, 34, 

Injury done by, 156. 

Mealy bug on pine apides, 
461. 

Mytilaspis citricola on 
oranges, 461. 

On imported idants, 457, 461. 
San Jos6 scale, 134. 

Vinsonia stellifera, 462. 
White blight, 34, 39, 329. 


Scard, P. J., experiences with 
seedling canes in British 
Guiana, 380. 

Scholarships, agricultural, 24, 
82, 89, 93, 97, 102, 155. 

Schools, etc., (see Education.) 

Scotch grass, 413. 

Scotland, agricultural educa- 
tion in, 80. 

Seedling canes, (see Sugar- 
cane, seedlings.) 

Seeds, deterioration of in 
tropics, 304. 

— , fumigation of, 457. 

- , observations on packing and 
transi)ort of, 296. 

— , and plants, importation of, 
Jamaica legislation on, 316- 
318. 

Selection, seminal, of plants, 
125. 

Shand grass, 413. 

Shot-boier, in sugar-cane, 34, 
36, 39, 41. 

Shows, agricultural, uses of, 21. 

Silos, composition of ensilage, 

221 . 

— , on sugar estates in Barba- 
dos, 219. 

Simms, W., on agricultural 
education, 77, 90, 102, 231, 
260. 

Sisal hemp, in Anguilla, 119. 

, in Jamaica, 284. 

Skerretts, exi)eriments at, 57. 

Smith, G. W., on cacao in 
Grenada, 415. 

Smut grass, 414. 

Soils, control plot method to 
determine fertility of, 187. 

— , deficiency in lime, 178. 

- , fertility of, use of curves to 
illustrate, 188. 

— , in Louisiana, comijosition 
of, 392. 

Sour grass, 413. 

Sphenophorus sacchari, 34, 329. 

Spices from Grenada, export, 
152. 

Sporobolus indicus, 414. 

Starches, scope for in West 
Indies, 138.’ 

Stations, botanic, experiment, 
etc., (see Botanic Stations, etc.) 

Steamer service for fruit, 24. 





Stubbs, W. C., on sugar-cane 
in Louisiana, 386. 

Sugar, as food in the Leeward 
Islands, 273. 

— , beet compared with cane, 13. 

— bounties, 117. 

Sugar-cane, Bourbon, compar- 
ative yield at Dodds, 39. 

, , — - in Biitish Gui- 
ana, 382. 

, bud-variation in, 141). 

- ~ , chemical selection exper- 
iments, 18.5, 186. 

, composition of Louisiana 

cane, 390. 

- - cross-fertilization, artifi- 

cial, 182. 

- , crushing, loss in, 56. 

— cultivation, conditions of, 
.52. 

“* — ~ , fertilizing recpiire- 

ments, 391. 

- ‘ — , in Louisiana, 387. 

, part of cane for “seed,” 

3S9. 

' - reducing cost of, 150, 
151. 

-- - — , selection of seed canes. 


Sugarcane experiments, in 
Ijouisiana. 386. 

, ™ West Indies, 15, 147. 

notes on. 159. 

— — , factories, central, (see 
Factories.) 

— — , fertilizing re(iuirements 
of, 391. 

, improvement in, 124, 126, 

169. 

, by chemical selec- 
tion, 185. 

, insects attacking, 327. 

— in Antigua, yield, 53, 54. 
, — Barbados, acreage in, 

205. 

- — , — , condition of culti- 

vation, 52. 

, . „ , cost of growing, 

76. 

_ ^ , yield per acre, 206, 

, _ Hawaii, factoiy yield. 

47. 

, Louisiana, composition 

of, 390. 

— —juice, analysis, methods 
for, 30, 32. 

... composition. Antigua 


389. 

— , disease-resisting varie- 
ties, 36, 38, 42. 

diseases and pests, 32-37, 
42, 314, 327. 

— — Acarus, 39. 

.... — ^ blights. 31, 39. 

— - — ^ moth boT’er (see Moth 
borer.) 


! results, 53, 54. 

j , British Guiana 1 * 6 - 

[ suits, 382. 

! , enzyme in, 31. 

I manures, application of, 

28, 166. 

, calcareous, 164, 174. 

- - - , complete, 164. 

i ^ cost of, in Barbados, 


^ __ _ and rind fungus, ' 150. 

relation bet^veen, 41, 337. | , experiments in Barba- 

— , rind fungus, 34, 35, 41. ; dos, 26, 172, 354, 362, 377. 

, root fungus, 34,35, 41. ! , , hst of sta- 

, shot-borei*, 34, 36, 39, tions, 378. 


41. 

, treatment of, 33. 180. 

^ Trinidad and Tobago 

cM fli nance, 321. 

, distriVjiition of tops, 284. 

— experiments, crushing, in 
Antigua, 57. 

, in Barbados, 6, 28, 

38 - -40, 148, 354, 358, 359, 377. 

— — , in British Guiana, 
grant for, 6. 

^ ^ at Plantation 

Peter’s Hall, 381. 


, liouisiana, 392. 

— , — suggested, 167. 

, filter ])ress cake, value 

as manure, 395. 

— — , for Barbados, 172, 

176. 

— foi* ratoons, 1st. 2ud 

and 3rd, 166, 167. 

— , for seedlings, 168. 

^ Harrisoiiand Jenman’s 
recommendation, 166. 

— ^ green, 212, (see also 

Manures, green.) 
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Sugar-cane manures, nitrogen, Sugar-cane seedlings, variation 
main factor, 32. in, 108, 182. 

, nitrogenous, 160, 161, , varieties for parents, 

178, 363,876,392,393. 168. 

j experiments on, in - — , sucrose in, 45- 48. 

Barbados. 363. — variability of strii)ed 

^ , — Louisiana, kinds, 168. 

392. , varieties, comparative 

— , pen, cost in Antigua, yield of, 14, 88 — 40. 

179. , yield by various process- 

, — , mode of prepara- es, 45 — 48. 

tion, 165, 179. Sugar, countervailing duties, 

, — ^ value of, 188, 165, 117. 

166. — Industry, (Beet Sugar) 

— ^ _ rersvn green dross- Improvement in yield of, 

ings, 174, 175. 125. 

^ — pliosphati<-, 88. 162, Yield ol factories, 48, 49. 

168, 175, 868, 898. , (Cane Sugar) 

— - - , potassic, 168, 164, 174, i Adulteration, 189. 

871, 895. ; In West Indies. 8, 12, 16, 

, problems in Barba- 126, 147. 

dos, 1 76. Factory yield in Hawaii, 4 7. 

schemes of applica- Manufacture, 52, 187. 

tiou, 166. , cost of, 71. 

. sc ientific lieatiuent - , improvements in, 46. 

of, 177. — , loss in, 16, 48. 15, 55. 

, value as plant food, 179. — , masse-cuite, treatment 

, niogass, analysis of, 29, of, 47. 

80,81. i — .Muscovado process, ad- 

— — . difficult 3' of pieserv- vantages of. 55. 


ing 

, 29, 81. 



1 — ^ ^ defects of, 55 57, 

, hydra 

ulie press 

for. 

58. 


57. 




— ^ in Antigua. 

128. 

- - , 

molasses, 

revenue from. 

, , prospects 

of, 55. 

72. 




, — , returns for 

. 58. 

■ — . 

paper's on, 

, at Agric. 

Cou- 

' - , “ .^deldof, 45, 

58, 54. 

fert 

'ijci* 19('(), 

157. 


1 — , market for, 194, 198. 



pests in the West In 

idics. 

— trade, protection i 

•eeom- 

list 

of, 84, 829 



mended, 189. 


, 

jiriee of. 66. 


, with Canada, 21. 



1 otation 

in Louis 

iaiia. 

Surinam, cacao disease in 

, 125. 

387 






- — , 



T. 



seedlings. 

18, 148. 




- . 

. B. 109. 

.148. 

i 

i Tannias, 181, 272. 


- 

- , B. 147, 

14, 88, 89 

, 148. 

j Tea, 284. 


. 

- . B. 156, 

148, 


; Teachers, agrienltnraJ, 

train- 

- — 

- ,1). 145, 

148. 


ing of, 86, 87, 90, 1,55. 



, experiments on ma- — , in rural schools, directions 

nures for, 168. to, 444. 

— , in B. Guiana, 880. — , lecture courses for, 85, 86, 

^ in Louisiana, trial of, 155, 234. 

389. Tenants-in-common, 117. 

, of Red Ribbon, 149. Tenei iffe, moth borer, remedies 

, Seat'd Cane, 881, adopted, 343, 
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Text books, (agricultural) 85, Voelcker, analysis of sweet 
155. potato meal, 275. 

Theobroina Cacao, 42, 129, 180, ~ , on use of superphosphates 
415. ! as manure, 33. 

Thorne, E. E. H., silos on sugar I 
estates in Barbados, 219. i 

Tobago, Botanic Station, work W. 

of, 209. 
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